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OnTHMecKHH nojrapH3aTop 

H3o5peTeHMe othochtch k onTMKe, a wmchho, k onxHHeciCMM nojiapHaaxopaM ceexa, KOropbie 

MOryT GblTb MCnOJlb30BaHbl B npOMSBOACTBC nOJlHpMSaUWOHHblX njlCHOK M CTCKOJl, B TOM 4MCJie 
/laMMHMpOBaHHblX JlJUi aSTOMOGMJlbHOH npOMbllUJieHHOCTH, CTpOHXejlbCTBa M apxjdxeKTypbi. KpOMC 

Toro, 3aflBxmeMbie onTHHecKne noji^pMaaxopbi Moryx Gbixb xaioKC Mcnojib30BaHbi b npoM3BOACXBe 
^iZtKOKpHCxajiJiJi^iecKHX OTcnjiees h WHi^wKaxopoB. 

riojuipHsaxopbi c&exa, npeo6pa3yK)mHe ecxecxBCHKbiH cbcx b nojiflpM30BaHHbiii, hbjisuotch 

OZIHHM H3 Heo5xOAWMblX aJlCMCHXCB COBpeMCHMblX yCXpOMCXB 0T06pa)KeHMJl MH4)OpMaLUlM Ha 

>KHaKJ4x KpMCxajuiax ()KK), cwcxeiviax KOHxpojm a cbcxoboh 6jiokmpobkh. 

Hcnojib3yeMbie b Hacxo^iuee Bpejvui nojiJipH3axopbi npCACxaBJuiiox co6om opweHXMpOBaHHyK) 
oj^HOOCHbiM pacx^cKeHiieM nojiHMepHyio njiCHKy, OKpauieHHyio b Macce opraHH^ecKHMH 
KpacHxejMMH HjTH coenHHCHHiiMH uojia, B KanecxBC nojLHMepa Hcnojitsyiox b ochobhom 

nOJlMBHHMJlOBblH CJlMpT (IIBC) [1]. 

IToji^ipHsaxopbi Ha ocnoBe EEC, OKpamCHHoro hoaom, hmciox BbicoKMC nojwpHsauHOHHbie 

XapaKXepHCXHKH H HeLXOZUIT UIHpOKOe npHMCHeHHe B npOH3BOWTBe ^KHWOKpHCXaJUm^ieCKHX 

HHAHKaxopoB JXJ151 3KpaHOB, ^lacoB, KajibKyjwxopoB, nepcoHajibHbix KOMnbxepoB m x.n. 

B xo :»ce BpcMM BbicoxaH cxohmocxb h HHSKa^! xepMocxoHKOCXb noanpHsaxopoB na ochobc IIBC 
He no3BOJuiK>x npHMCH^xb Hx b npoH3BO/icxBe xoBapOB MaccoBOro noxpeGacHRa, b nacxHOCxw npw 

M3rOTOBJieHMM MHOrOCJlOHHblX CXCKOJl M HJICHOK JXJl^ aBXOMOGMJlbHOM npOMblUlJieHHOCXM, 

cxpoHxejTbcxBa h apxiixeicxypbi. 

AnajioroM saraji^jeMoro onxwHeCKoro nojMpwsaxopa iiBjMexc^ onxMHecKWH nojMpHsaxop, 
npe;[icxaBiuiK)mMM co6om noAxio>KKy c HaHeceHHbiM Ha nee MOjieKyjiapHO opweHXMpOBaHHbXM 
cjioeM AHxpOHHHoro MaxepMana, cnoco6Horo k o5pa30BaHMK> HejviaxHHecKoii (^ashi [2], 

JIjisl nojiyMeHHi! nojuipH3yiomeH CBex luieHKH otxpohhrmh Maxepnaji Hanocax b bhjxc 
HCTHHHoro pacxBopa na HenpoHHuaeMyio nosepxHOcxb noAJio^ocH, Koxopofl npe^BapHxenbHO 
npHAaexcfl aHHSoxponii^ 3a cnex MexaRmecKoro HaxMpaHM^ c noMombio pa3JiHMHbix MaxepHajiOB 
(K05Ka, 5yMara, xxanb m Ap.). B npouecce nocjiejiyioiuero MacxMMHOro McnapcHiui pacxBOpMxeji^ 
pacxBop AHxpoHHHoro MaxepHajia npoxoOTT Hepe3 cxajiHio HeMaxHMCCKoro ^kh^ko- 
KpHcxajiJiHMecKoro cocxo^jhh^^ bo BpcMH Koxoporo nojx bjih^hhcm aHM30xponMH noBepxHOCXM 
npoHcxoAHx opHCHxauM)! MOJiexyji iiHxpoHHHoro MaxepHajia. FIpH HcnapenHH ocxaxoMHoro 



pacTBopHTCJM B KOHipoJiHpyeMbix ycjioBH^, iTpe;iOTBpamaiomHx pa30pHeHTauMK), Ha 
nosepxHOCTM noAiio>KKM oGpasyerCH MO/ieKyji»pHO-opHeHTHpOBaHHaH nojLapM3yK)UiaH ruieHKa, 
cocTOHmafl h3 napajuienbHO pacnojio:»ceHHbix h opHCHTHpoBaHHbix b ootom HanpaaneHioi MOJieK>'ji 

ilHXpOMHHOrO BCmeCTBa, B KaneCTBe KOTOpOrO GblJlM MCnOJlb30BaHbl J[lMXpOM4Kbie KpaCHTCJlM [2]. 

AHajiorHHHoro xana onxMHecKHii no/mpHsaxop [3] npeACxaBji^ex coGoii non5ipM3yK)iuyK) 
ruiacxHHy, Koropyio yf3roxaBjiHBaK)x npH HaHeceHHH pacxBopa Hexoxopbix a30-KpacHTejieH Ha 
npe/iBapHxejibHO Haxepxyio noeepxHOCXb no;iJio>KKH c nocjie^iyiomeH cyuiKOH. 

OnxMsecKMe nojiJ5p}i3axopbj [2] mjim [3] mmciox Gojiee BbicoKyio xepMOCxoiiKOCxb no cpaBHCHMio 
c noji^pH3axopoM Ha ochobc nojiHBHHHJiOBoro cnwpxa, nocKOJibKy MOJieKyji^pHO 
opHeHxwpoBaHHaH iLaeHKa KpacMxejui o6jiaAaex BbicoKoii xepMOCxaGMjibHOCxbto w mo^kcx Gbixb 
c(})opMMpoBaHa Ha xaKMX cxomkmx Maxepwajiax xaK, nanpiiMep creKjiO- 

K HMCJiy HewcxaxKOB onxHHecicHx nojiMpH3axopoB [2] hjih [3] cjie/iyex oxhccxh npcTKjie Bcero 
He^ocxaxoMHyio nojmpM3yK)myio cnocoGHOCXb m HCBbicoKMH KOHxpacx, a xaioKC HCoGxoziMMOCXb 
npcOTapHxejibHOH opiiCHxauHH nomioyKKH 3a cmcx MHoroKpaxHoro HaxHpaHH^, peajiH3auHH 
Koxoporo B npoMbiiiuieHHOM MamxaGe npeACxaBjmex 3Ha4Mxe;ibHbie cjio>khocxm. 

HaM6o;iee 6jii43khm no xexHWHecKOM cyiuHOCXH hbjlhcxch onxMHecKwii no-fiHpH3axop, 
npeACXEBjuiioiuMM cooom noAJio^KKy c HaneceHHOM Ha nee xOHXoiS njienKoii MOJieKyjiapHO 
ynopHAOHCHHoro cjioh KpacMxejiefi, npe^cxaBjiHiomMx coGoii cyjib4>OKi4CJioxbi wjm hx 
HeopraHMHecKMC cojim a30- m nojiMmiKJiM4ecKMx coeztHHCHMM HUM MX CMCCM oGmen (])opMyjibi (I): 
{XpoMorcH} (SOsM)^, rae: 

- XpOMorcH - xpoMO(}>opHafl CMCxCMa KpacHxejia; 

- M - H"", Li^, Na^, K", Cs^, NH4"'; 

Koxopbie cnoco6Hbi k o6pa30BaHMio cxa6MJibHOM jiMOxponHOfi :»oiiiKOKpMCxajuiM4ecKOM (l)a3bi, hxo 
no3Boa>iex nojiynaxb Ha hx ochobc cxaGMjibHbie jiHOxponnbie >KMAKKe KpHCxajuibi (JI^K) m 
KOMno3imHH Ha hx ochobc [4]. 

^Jl5l H3roxoBjieHM H3BecxHoro onxMHCCKoro nojTiipH3axopa [4] na noBepxHOCXb ho^jio^ckh 
HanocMT JDKK KpacHxejm npH ojiHOBpeMCHKbiM MexanHHCCKOM opHCHXHpoBaHHH c nocJiejiyiomHM 
HcnapeHMCM pacxBOpnxejifl. IlpH 3xom na nOBepxHOCxM hoajio^kkh o6pa3yexca xoHKaa njienKa 
MOJiCKyjuipHO ynopajao4eHHoro cjio» KpacMxejia - noji^pH3yK)mee noKpbixMe (mi), cnocoGnoe 

nOJI^ipH30BaXb CBCT. 

Onxw4ecKMM no;iHpH3axop [4] o6aaAaex napHAy c bmcokom xepMO- w cBexocxOHKOCXbK) 6o/iee 

BbJCOKOM nOJlJipM3aUMOHHOM 3(})4)eKTMBHOCTbK) HO CpaBHCHMK) C OnXH4eCKMMM nOJl^pH3aXOpaMM 

[2] HjiM [3], nocKOjibKy cnocoG opMeHxauHM, ocHOBaHHHbin Ha MexaHM4ecKOM ynopHA04eHHM 



JYjKK HBimercH 6ojiee 3^4)eiCTMBHbiM cnocoGoM jum cosjiaHUR MO/iCKyjiapHOM ynop«ji04eHHOCTM 
KpacHTCJiH, Haxofl5iiueroc5i b HCMaTHnecKOM 3KHAKOKpHCTajuiHMecKOM cocTomHH, no CpaSHeHHK) c 

BJIH^HHeM nOBCpXHOCTHOH aHH30TpOnHH. 

K 4MCJTy HCAOCTaTKOB nojT>rpH3aTopa [4] cjie/iyeT othccth oxHOCHxejibHo BbicoKyio 
ajieicrponpOBOAHOCTb, Koxopaa oGycjiOBJiCHa HajiMMMCM no;iBii»cHbix HeopraHMMecKMx KaxwoHOB 

MJTH npOTOHa. B CB513H C 3TMM npM HCnOJIbSOSaHHH yKasaHHblX nOJTKpH3aTO[X)B [4] B Ka^ecTBe 
BHyTpCHHMX JXJUi M3rCrrOBJieHl«l >KM^KOKpMCTaJlJlMHeCKMX MHAMKaXOpOB (3KKH) B03HMKaeT 

Heo6xoAHMOCTb npHMCHeHHii AOnojiHMTCJibHbix saiuMTHbix caocB noBepx BHyrpeHMMX 
nojuipMsaTopoB, nocKOJibKy b npOTMSHOM cjiy4ae Ha6jiK)AaeTCJi MHOroKpaxHoe yBejiMHCHMe 
3Hepronoxpe6jieHiiiL hxo b cbok) onepeAb CHH>Kaex cpoK cay>K6bi ^ECKH. 

KpoMe xoro, onxHHecKMM nojiapM3axop [4] oGjiaaaex Hap^jiy c oxHOCMxejibHO HCBbicoKoid 
nojuipH3yK)iuefi 3<^4)eKxi4BHOCXbK) AOBOjibHO HM3KOM opHeHXHpyK)iu.eM cnocoGaocxbiO M 
no3xoMy jxn^ MsroxoBjieHna Gonee 3(J)4)eKXMBHbix IKKM Heo6xo^MMO Mcnojib30BaHMe 
AonojiHHxejibHwx cjiocb ^jm opHeHxanMH 3i<K. 

HejiocxaxKOM nojwpHsaxopa [4] HsimexcH xaicace HCOjiHopoOTOCXb cbohcxb nojinpusaxopa no 
ojiomaAM, oGycjiOBJiCHHaH tcm, hxo Hcnoab3yeMbie jurn M3roxoBiieHt«i nojiapH3axopa JDKK 
KpacMxejiefi, coAep>KauuMe b KanecxBC ochobhom KOMnOHCHXbi Bo^y, oGjiaziaiox He^iocxaxosHoii 
CMaTOsaeMOCXbK) nosepxHOCXH m ^ko BbipaaccHHbiMH bji3ko - ynpyrHMH peojiorn^iecKHMH 
CBoitcxBaMH, Koxopbie cyiMecxBCHHO 3axpyAiA»ex noiiyneHHe OAHopoAHbix h, b ocoGchhocxw, 
xoHKHx, Mcnee 0. 1 mkm nojmpMayiomHx noKptixHw; 

Heo6xOAWMO xaioKe oxMexHXb, 4xo jxiui HsrOTOBJienRa M3BecxH0ro onxM4ecKoro noji5ipj43axopa 

[4] MOryX 6blXb MCnOJlJ>30BaHbl XOJlbKO KpaCMXeUM, OCOSenHOCXblO XpOMO(})OpH0M CMCXCMbl 

Koxopbix flBjmexcfl cnocoGnocxb k o5pa30BaHHK) cxa6wjibHOH awxponHOH jKMitKOiq^HCxajiawHecKOH 
4)a3bi. 

3aAa4ew Hacxoamero M3o6pexeHiifl rbrrctcr co3AaHMe BbicoK034)$eKTHBHoro 6e3zie4)eKXHoro 
onxM4ecKoro nojuipM3axopa Ha ochobc OAHOpOAHbix nojijapM3yK)mMx noKpbixmi (1111), 
oGjia^aiomiix napa^y c hhskom ancKxponpoBOAHCXbio (MeneelO'^^ om'\cm'^) h peryjinpyeMOii 
cnoco6HocxbK) k opMeHxauMM DKK. 

nocxafijieHHaH 3aAa4a peuiaexcH 5jiaro/iapH Mcnojib30BaHHK) npH n3roxoB/ieHHM onxM4ecKoro 
noji5ipH3axopa b KanecxBe no KpawHeH Mepe o^Horo nojiapHsyioiuero noKptixM yjitxpaxoHKoro 
aHM30xponHO norjiomaioiuero AByxiy4enpejiOMJiiiiomero cjioh, c(|)opMMpOBaHHoro h3 accouwaxoB 
AHxpoHMHbix KpacHxejieii, coAepMcamnx MOHoreHHbie rpynnti, ana hx CMecefi c no KpaiiHeH Mepe 

OAHHM MOJieM nOBCpXHOCTHO-aKXHBHblX HOHOB HJIH HX CMeCCH. 



YnoMJiHyTbie accouMarbi npCAcraBJuiiOT co6om no cyxM nOBepxHOCTHO-aicrMSRbie BeuuecxBa 

(IlAB), B KOTOpbJX B 3aBMCMMOCTM OT KOJlM4eCTBa MOHOrCHHblX rpynn, OT MOilbHOrO COOTHOUieHH^ 

H BHjia noBepxHOCTHo-aKTMBHoro HOHa MOJiexyjia jxaxpomHoro KpacHxejui MO^ex Bbicxjxiaxfa kslk 
B pojiM rwApo(|)MjibHOH (noa^pHoK) cocxaBJiHtoiueii, xaK BbinojiHaxb 4)yHKUMK) rM/ipocl)o6HOM 4acxM 
riAB. 

HanpHMcp, npH HajiHHHH jisyx HOHorcHHbix rpynn b MOJiCKyjie ^HxpoHHHoro KpacHxen^ npa 
KOhmewcauMM ero c oaHMM mojicm noBepxHOCXHO-aKXMBHOro MOHa oGpasyexc^ noBcpxHOCXHO- 
aKTHBHbifi accouMax, b KOxopOM ri4^pO(|)MJibHa^ nacxb HcnocpeACXBeaHO CB^isaHa c MO/iCKyjiOM 
KpacHxeji^. ripH KOHjieHcauHH ;iHxpoHHHoro KpacHxejiM c ootoh HOHoreHHofi rpynnoH c oahhm 
MOaeM aM^JOxepHoro ITAB 6yAex nojiyneH accouHax, b KOxopoM MOJieKy/ia KpacHxe.iii 6yAex 
HaxojiMXbCJi B rM;ipo(})o5HOM sacxM. Hiiace Gy^yx npMBCjEieHbi pa3JiM4Hbie KOM5MnaimM pa3Hbix 
xHnoB KpacHxejiefi c pasjinHHbiMH XHnaMH noBcpxHOCXHO-aKXHBHbix HOHOB H BemecxB, B 
pesyjibxaxe xaKofi KOiiaeHcauMM oSpasyioxcji accouMaxbi, oGjia^aioiMMe CBOficxBaMH ITAB, 
ox/iHHwxejibHoii cnoco6HOCxbK) Koxopbix HBRHGTCR cicjiOHHOCXb K arpcrauMM c o6pa30BaHMeM 
MMuejiJi (arperaxos), b xom hmcjic aHM30MexpM4ecK0M (})OpMbj. MojiCKyjibi AMxpOH4Horo 
KpacMxejia Moryx 6bixb pacnojio>KeHbi iipa 3xom KaK Ha nepH4)epHH, xaK a Bayxpn arperaxOB mjih 
MMuenji, 4XO MMcex Gojibiuoe 3Ha4eHMe j\n^ opMCHxauMM DKK b 

no AOCxtDKCHUM onp)eAejieHHOH KOHuenxpauHM pacxBop yicasaHHbix arperaxoB cnocoGeH k 

06pa30BaHMK) JlMOXpODHOM :MCM;^KOKpMCXa-rUlM4eCKOM 4)a3bl, npM HaHCCeHMM KOXOpOM Ha 
nOBCpXHOCXb nOA^O>KKM npH OAHOBpCMeHHOM OpMeHXapytOmCM B03/ieHCXBHM MO>KeX GblXb 

c4)opMMpOBaH aHM30xponHO norjiomaiouAMM AByjiy4enpejiOMJU3K>uuiM cjiom, b KOxopOM huockocxm 
xpoMo4>opHbix cwcxeM MO/iCKyji AMxpOH4Horo KpacMxejm m ;ie>Kaiii,Me b hhx AnnojibHbie MOMcnxbi 
onxMHecKoro nepexojia OAHopo^HO opHeHXHpoBaubi oxHOCHxejitHO HanpaBJieHiiii, Koxopoe MOJicex 
3aaaBaxbCia jim6o nOBCpxHOCXHOM aHM30xponMeM, jim6o HanpaBJiCHMCM MexaHH4ecKOM 
opneHxauMM, jim6o bosachcxbhcm MarnwxHbix hjih aaeicxpOMarHHXHbix noiiefi. 

B KanecxBe KpacHxen^ sajiBJDieMbiH onxHnecKHii nojmpH3axop Mo:acex coAep:acaxb KpacHxejiH, 
BbiGpaHHbie H3 KJiacca: a30KpacMTejieH, anxpaxHHOHOBbix, nojiMUMKaM4ecKHx (KyGoBbix), 

MHAMFOHJllHblX, nOJlMMCXMHOBblX, apHJlKapGOHMCBbiX M JXp., OXHOC^UXMCCjl B CBOK) 04epeAb K 
pa3p«Ay npKMblX, aKXHBHbiX, KHCJlOXHblX, MCXajUlOKOMmieKCHblX, KaXHOHHblX (oCHOBHblx) M x.n. 

no iq^aMHCM Mcpe oamh AMxpOM4HbJM KpacMxejib MBJiaexcM MO>Kex Gbixb BbiGpan h3 4MCJia 
KpacMxejieK, cnocoGabix k oGpasoBaanK) ci-aGHjibHofi jiwoxponHOii >KMAKOKpMCxajuiM4ecKOM (J)a3bi. 

OnxM4ecKMM nojiapH3axop corjiacHO M3o6peTeHMM> Mo:»cex co^ep^Kaxb no KpaMHew Mepe ojxho 
noiLHpH3yK)iMee noKpbixMe, npeAcraB/intomee co6om aHM30iponHO noi jiomatomMM 



;iBy;iyHenpejiOMJi>iK)mHH c/ioh accoixHaxoB jxnxpomuhix aHHOHHbix KpacHxejiCH hjih hx cmccch c 

nOBepXHOCTHO-aKTMBHbJMM KaXMOHaMM m/mJ1M aM(j)OTepHWMM nOBCpXHOCTHO-aKTMBHbJMM 

BeiuecTBaMM m/ih hx gmcchmh odmeit ^opwyjibi (II); 

(M^O-X'-)„ [M^O-X'-(CH2)p-Z-lg pCpoMorea} [-Z-(CH2)p-XO PAV]f (XO"PAV)„, r;ie 

- XpoMoreH - xpoMO(|K)pHa5i CHCTCMa KpacHTeji5i; 

- Z = SO2NH, SO2, CONH, CO, O, S, NH, CHj; 
.p=l-10; 

-f^0-*;g^0-9; 

- n 0-4, m = 0-9, 
-n+f -- l-4;m+g--0-9; 

- X, X' = CO, SO2, OSO2, PO(OTvO; 

- M H; HeopraHHHeciCHH KaxMOH xana NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co m x.n,; 
opraHMHecKMM xaxMOH xMna RNH3, RR'NH2; RR'R'^NH; RR^R"R*N; RR'R"R*P r^^e R, R', R", R* = 
ajiKMji MjiM saMemeHHbiH ajiicwji, xMna CH3, CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, 
3aMeiMeHHi>iM (})eHMji mjim rexepoapMji, YH-(CH2-CH2YX.-CH2CH2-, Y = O mjim NH, k=0-10; 
rexepoapoMaxH^ecKKH KaxHOH xHna N-ajiKHjmHpH^HHfM, N-ajiKHjixHHOJiMHM, N- 
ajiKHJiHMHjiaaojiHHHii, N-ajiKHJixHasojiHHua H x.n.; K'lIAB^; 

- PA V - KIIAB^ K'nAB^ AmIIAB, xac: 

KITAB^ M K'riAB^ - noBcpxHocxHO-aicxHBHMe KaxHOHBi, 
AmIIAB - aM(j)oxepHoe noBepxHOCXHO-aicTMBHoe semecxBo; 

no iq^aitHCM Mepe oahh AwxpowHHbiK aHHOHHWM iq^acMxejib npw 3xom mojkcx 6bixb BbiGpaH m3 
p^ma: 

- KpacHxejiefi, cnoco6Hbix k oGpaaoBawKK) cxaGniibHOH jiHOxponHOH xcM^KOKpHcxajuiwHecKOH 
(J)a3bi, HanpMwep cyjib4)OKMCJiox npOM3BO^Hbix MHaaHxpowa, cyjib4)OKMCJiox npoM3BOAHbix 

CHMMCXpMHHblX AWC|)eHMJmHMMMAOB W AM6eH3HMMAa30JlOB Ha4)xajiHH-l,4,5,8-, ncpMJieH- a 

aHxaHxpoH-3,4,9,10-xexpaKap5oHOBbix kmcjiox, npawOM lacejixwii CBexonpoHHbifi O [4] h x.n,; 

- npHMMx KpacHxeaeK, Hanpwivtep, 6eH3onypnypwH 4B (C.L 448), C.L npaMOH opatoKeBbifi 26, C.L 
npjiMOM KpacHbiM 48 mjim 51, C.L npjaMofi 4^MOJiexOBbiM 88, C.L npJiMOM cmhmm 19 m jxp,; 

- aicxHBHbix KpacHxejieft (xpaaswHOBbie, BMHMjicyjib^OHOBbie mjim npouHOHbi T), HanpwMep, C.L 

aKXMBHblH KpaCHblH 1, C.L aKXHBHblM :»CejlXblH 1, C.L aKXHBHblH CMHHH 4 H JXP^, 

- KHcaoxHbix KpacHxeiieii, HanpaMcp, pasjiHHHbie npoMSBOAHbie dpoMaMHHOBoa KHCJioxbi, 

KHCJlOXHblH HpKO-KpaCHblH aHXpaXHHOHOBblH H8C, MpKO-CHHHH aHXpaXHHOHOBblM, KHCJlOXHblH 

se/iCHbiH aHxpaxHHOHOBbiif H2C, KHCJioxHbm sejiCHbiff anxpaxMHOHOBbiM H45K, C.L KwcjioxHbiM 



KpacHWM 138, C.I. KHC/iOTHBiif ^KejiTbiH 135, C.I. KHCJiOTHwif KpacHWH 87, CI. KHCJiOTKbrfi nepHtm 
1 M jip; 

- H3 pau.a cy/ib4)OKKC.aoT aojiHUHKaMHecKHx KpacMTejieii, uanpHMep, HecMMMexpMHHbix 
(J)eHMjiMMMAOB M 5eH3MM*ma30Ji0B Ha4)TajiMH-l ,4,5,8-, nepMjiCH- m aHTaHTpOH-3,4,9, 1 0- 

XexpaKapGOHOBblX KMCJIOT, AWCyjlb4)0KHCJ10Tbi npOM3BO/lHblX HHAHFO, THOHHAMI O kLriM 

xHHaKpMMOHa [5] M jipyrne cyjib4)OKMCJiOTi>j Ha ochobc KyGoBbJx KpacwTejiew m nMrweHTOB; 

- jiioMHHectieHTHbrx KpacHxejieH. 

OnTMHecKMM no/oipw3aTOp corjiacHO M3o6peTeHHK) MO>KeT coAep>KaTb no KpaHHew Mepe ojxho 
noju3pM3yiouiee noKpbiTMe, npejiCTaBjuiiomee co6om aHMSoxponHO norjiomaioiMMM 
OTyjiyHenpejiOMjwioiUHii cjioh accouHaxoB AHXpOHHHbix KaxnoHHbix KpacMTejieM hjih hx cmccch c 

nOBepXHOCTHO-aKTMBHblMM aHWOHaMM m/mJ1M aM4)OTepHbJMM nOBepXHOCTHO-aKTMBHbiiMM 

BemecTBaMM mjiw kx cmcchmh oGmeft 4>opMyiibi (ID): 
(M^O'X-)„ [M^O-XMCH2)p-Z-]g fXpoMorcH^} PAV rae: 

- Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
-p=I-10; 

-g-O-l; 
-fn = 0-l; 
-m + g=- I; 

- X = CO, SO2, OSO2, pckom:^); 

M H; HeopraHMHCCKHM KarMOH TMJia NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co m r.n.; 
opraHHHecKHfi Ka™oH ™na RNH3, RRTSrH2; RR^R"NH; RR'R"R*N; RR'R"R*P r^e R, R*, R", R* = 
ajiKMji MjiM sawemeHMBiH ajiKMji, xMna CH3, CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, 
3aMemeHHbtH 4)eHMJi mjih reTepoapMji, YH-(CH2-CH2Y)k-CH2CH2, Y = O hjih NH, k=0-10; 
rerepoapoMaTHHecKHH KaTMOH rana N-aJiKHJimipMjiMHH^, N-ajiKHJixHHOJiHHiifl, N- 

ajIKHJTHMHAa30JTHH™, N-aJTKHJITHaSOJIHHHK H T.n.; KHAB^ (nOBepXHOCTHO aKTMBHblM KaXHOH); 

- PAV = ATIAB', AmIIAB, r;ie: ATIAB" - noBepxHOCTHO-aKTMBHbiM aHMOH, AmITAB - aM4)OTepHoe 
noBepxHOCTHO-aicTHBHoe BemecTBo; 

OnxMHecKHM nojuipM3axop coraacno H3o6peTeHiiK) mo^kcx co>aep>Kaxb no KpaKHeK Mepe oaho 
nojU3pM3yK)mee noKpwxMe, npeACxaBjuaioinee co6oh aHMSOxponno norjiomaioiuMM 
flByjiyHcnpejiOMJuiiomHH cjioh accouHaxoB ^nxpomnhix KaxnoHHbix KpacHxejiew mjih hx CMeccH c 
noBepxHOCTHo-aKTMBHbiMM aHMOHawM MjiM MX CMCcaMw oGiucM i})opMyjjbj (IV): 
{XpoMoreii} [-2^(CH2)p - X^RR'R" PAVj^, r^e: 

- XpoMoren - xpoMo4>opHa:» cHCxcMa KpacHxcjw; 



- Z = SO2NH, SO2, CONH, CO, O, S, NH, CHj; 

- R, R\ R" = ariKMii w.ih 3aMeiueHHbiii ajiKMji, xMna CH3, CIC2H4, HOC2H4, C2H5,C3H7; 

- PA V = AIIAB', AmTIAB, rue: AHAB* - nosepxHOCTHO aKTMBHWM auMOH, AmTIAB - aM<]>OTepHoe 
noBepxHOCTHO-aiCTWBHoe seinecTBo; 

-n - 1-4. 

ripw 3TOM no iq^aimeM Mepe oawh AHxpowHHbiii icaxHOHHbiH Kpacwxejib mokct Gbixb BbiGpan m3 
pjma: 

- jiK>MHHecueHTHbix KpacHTejiefi; 

- no/iHwexHHOBbix (liiiaaHHOBbix, rcMiiuMaHKHOBbix H x.n.) KpacHxe/ieH; 

- apHJiKaSoHMCBi^ix KpacMTejiefi; 

- rexepouMKrtHHecKHx npowjBOAHbix ah- h xpHapnfi4)eHRjiMeTaHOB (xKonMpaHWHOBbix, 

ntipOHHHOBI>IX, aKpiiJUTHOBblX, OKCaSHHOBblX, XWaSHHOBblX, KCaHXCHOBblX, a3HHOBbIX M X,n. 

KpacMxejiefi). 

JX^K oGecneneHMii Heo6xoAHMbix 4>w3HKO-MexaHiiHecKMx, a^resMOaHbix, BbipasHiiBatOLUMx m 
;ip. CBOHCTB, no iq^aHHCH Mepe ooto nojispHsyiomee noKptrrwe onxHHecKor noji»pH3axopa 
AonoaHHxe/ibHO coAep>KJix MOAH4)WKaxop, b KanecxBC Koxoporo Moryx 6bixb nmpocl)M/ibHbie m/hjim 
rM;^po4)o6Hi>je nojiMwepw paauMMHOro xnna, BKjiiOMaH 5KiuiKOKpMCTajiJiM4ecKHe, 
Kp>eMHHHopraHMHecKMe; niiacxK([)HKaxopbi m Jiaioi, BicntOHaH KpeMHHfiopraHimeciaie, a xaioKC 
HeMOHoreHHbie noBepxHOCXHO-axxMBHwe BemecxBa. BBezieHHe MO^n^MKaxopa, Koxopoe Mo:acex 
5biXb ocyiuecxBjicHO khk na cxaAWH o6pa30BaHMii JMCK ^a3bi, xaK a 3a cnex o6pa6oxKM y^Ke 
nojiyneHHoro llli, no3BOjmex xaioKC yMCHbuiHTb pacceMHe csexa, Koxopoe bo3mo)4cho H3-3a 
najiwHHK MWKpoAe4)etcroB b no;LapH3yiOiMeM noKpbixHw, 

Oco6eHHOCXbK> accouwaxoB na ochobc AWxpoHMHbix KpacMxejieii c nosepxHOCXHO-aKXMBHbiMM 
Hona/viH HB/Laexca cnocoGaocxb ysejiKHKBaxb 3a cnex hbjichh^i cojiK)5MJiH3aiJUiii pacxBopMMOCXb b 
BO^e H BOAHO-opraHHMecKHx cpej^ax nepacxBopHMbix b boac KpacMrejieii, mxo nosBOJiaex nonyMaxb 
onxHHCCKHH noji>ipH3axop, B KOxopoM no KpaHHCK Mcpe ojmo nojMpwsyiomee noKpbixHC 
AOnojiHMxejibHO co^ep^KMx cojiK>6M3MpoBaHHbiM AMxpOMHHbiM KpacMxejib. B 3aBMCMMOCXM ox 
cxpyKxypbi AHnoiibHbiH momchx onxHHecKoro nepexoAa coiiK)5H3MpoBaHHoro KpacwxejiH MO>Kex 
jimGo coBnaaaxfc c AMnojibHbiM momchxom onxM^ecxoro nepexo^a accouwMpOBaHHoro KpaCMxejui, 
aw6o HaxoAMXbCH noA onpeAejienHbiM yr/iOM k nCMy. 3xo 3aBHCHX KaK ox cxpyicxypbi 
noBepxHOcmo-aKXHBHoro Hona, ran m ox MOJibHoro cooxHomCHMfl KpacMxeJibiTIAB b accouMaxe. 



TaKMM oGpasoM, 3aflB;iHeMbiH onTMnecKJiM nojiftpHaaxop npeACxaBJiaeT co6om noxuio>KKy c 
HaHeccHHUM Ha Hee no KpaMHefi wepe oahmm nojuapMsyiomMM noxpWTMeM (1111), 
c^pMMpoeaHHbiM M3 accouwaxoB AMxp>OH4Hbix KpacMTejieii, coAcpjKaiimx MOHoreHHbie q^ynnbi, 

HJIH HX CMCCeM C nO KpaifHeM Mepe OOTHM MOJICM nOBepXHOCTHO-aKTHBHtlX MOHOB HJIH HX CMCCeH, 

KOTOpbie Moryx o6ecne4HBaxb nojmpHjauHK) hc xojibKO b bmahmom nacxM cneKxpa, ho m b YO 
o5jiacxM, a Taicace 6jiK)4CHeM MK oGjiacxH. B cjiyMae MCnojii>30BaHiia ^MxpoMMHWx iqctacMxe/ieM, c 
norjioiueHHCM xOiibKO b y<E> o6/iacxM, Fin MOryx 6bixb HCnoab30BaHbi & KanecxBe 
(|)a303aAep5KMBaK)mnx cjiocb. 

nn npCACxaB/mex co6om aHHSOxponHO norjioiMaK)mHH AByjiyHenpejiOMjuiioiuKM c/ioh, b 
KOxopOM njiocKOCTM xpOMO^opHtix CMCXCM MOJiCKyji ^iMxpoMMHOFO xpacMxejiH M jie^KaiuMe b hwx 
jmnojihHhw MOMeHXbj onxH^ecKoro nepexo^ia o^iHopo^iHO opweHxiipOBaHBi oxHocuxejibHo 
HanpaB/iCHMH, KOxopoe saAaexoi jih5o noBCpxHOCXHoii aHuaoxponHefi, jih6o HanpaBaCHweM 

MexaHMMeCKOM OpMCHTaUMH, J1m50 nOJX B03iieMCXBMeM 3JieKTpOCTaXMMeCKHX, MarHMTHblX MJIM 

3jieKTpoMaraHXHi>t?c nojiefi. 

CymecxBCKHbiM orjiHHMeM nacxoRLuero w3o6pexeHiift RBjmexca xo, hxo onxHHectcHH 
noji35pM3aTop cojiep^KHT B KanecTBC no KpaHHew Mepe ootofo nojiHpH3yK>mero noKpbixMM 
aHM30xponHO norjiouiatoiMHM AByjiyHenpejiOMJiflK)iuHH c/ioii, c({)opMKpoBaHHbiM w3 accouKaxOB 
AJixpoHTObix KpacMTejiefi, co^epiKaiuHx HOHoreHHbie rpynnti, mjih hx CMeceH c no KpanneH Mepe 

OAHHM MOJICM nOBepXHOCXHO-aKXHBHblX HOHOB HJIH HX CMCCCH. 

B pe3yjibxaxe KoaaeHcauHM Kpacaxejiefi c FIAJB o6pa3yK)xcH accouwaxbi, oGaa/iatomMe 
CBOMCXBaMM IlAB, OTjiMMMTenBHOM cnocoGHOCXBK) KOTOpbix jiBiLaexc^i CKjiOHHOCTi> K arperauMM c 
o6pa30BaHweM MHuejui (arperaxoB), b xom hmcjic aHW30MexpHHecK0M 4)opMbi, MojieKyjibi 
AMxpoMHHoro KpacMxeji^a MOryx 6i>iTb pacnono^KCHw npn 3xom KaK na nepn^epHM, xax m BHy rpn 
arperaxoB mjih Mimejui. 

B cjiyqae BHyxpcHHcro pacnojiOKCHHH MOJiexyji KpacHxejM na noBcpxHOCXH annsoxponHO 
norjiomaiouiero AByjiynenpejiOMjiaioiuero cuoja Gy^yr HaxojiMXbCJi yrjieBOAOpOj[iHbie paoiMKajibi 

IlAB, KOTOpbie flEHHlOTCH XOpOIUHM OpMeHXaHXOM JUIH mHJlKOrO KpHCXajIJia. BapbHpOBaHHCM 

cxpyKxypw paj^Mxajia mo^kho Me>mTjt> opMenxMpyiomyio cnocoGnocxt liil, 4x0 MMeer Gojibujoe 
3Ha4eHHe npn H3roxoBJieHHn pa3JiH4HMX xhhob. 

HajiMMHe MajionoABvtacHbix opranwHecKHx mohob b noji5ipM3yiomHx noKptixnax sa^iBJiaeMoro 
onxHHccKoro nojiflpH3axopa npHBOAHX k hh3koh ajieicrponoBOAHOCXH, hxo b cbok) onepcAb 
CHM3Kaex 3nepronoxpe6jieHMe m xcm caMBJM yBej3M4MBaex cpoK cjiy^bi ^cMAKOKpMCxajiJiM4ecKMx 
ycrpoHCXB. 



IToBepxHOCTHO-aKTKBHbie CBOMCTBa o6ecneHHBaeT xaioKe xopouiyto CMaHHsaeMOCTb m aAresMK) 
JDKK KOMnosHUHii, npH HaHCceHHH Koxopbix Ha noBepxHOcro nojiJio^KKii nocjie BwcwxaHHH 
noaynaiOTCK 6c3jie<^KTHbic OAHopo>aHbie llli, pasHOTOJimwHHOCTb KOxopbLx hc npeBbiuiaer 5%. 

B OTJlHHHe OT M3BeCTHOrO nOJmpH3aTOpa [4] npHMeHCHHC aCCOUHaXOB flHXpOHHHblX 

KpacHTejiefi, co;iep»cauiHx HOHoreaHbie rpynnbi, hjih hx cMecefl c no KpaftHCH Mepe o/ihhm mojicm 
nOBepxHOCTHO-ajcTHBHbix MOHOB MJiM MX CMeccM nosBOJi^CT peryjiMpOBaxb rMiip0(})05H0- 
rtiapo4)MJibHbiw GajiaHC c MoaeKyjie AwxpoMHHOro KpacMTejm, hto mvieeT 6oiibiuoe SHaneHMe mm 
o5pa30BaHita jiMOxpoiiHOM :»cHAKOKpMCTanjiMMecKOM (JDKK) 4>a3i>i. Tax, co3AaHMe onpe^iejieHHoro 
riiapo^o6HorH^po4>nnbHoro 6ajiaHca HBjmeTCJi oahhm h3 ycjiobmh o6pa30BaHMx m3 xaicHx 
MOJieKyji KpacHTCJiH HanMOJieKyjiapHbix arperaTOB, npw j^octjhdkchhh onpe^ejiCHHOH 
KOHneHTi>auHH KOTopbix pacTBop nepcxo^MT B ynopaao^ieHHoe ^KH^iKOKpMCTajuiM^iecKoe 

COCTOJiHlfe. 

rioMMMO BOSAeficTBRH Ha rM/ipo4>MjibHO-rM/^po4>o6HbiH GajiaHC npapOAa nosepxHOCTHO- 
aKTOBHoro BeuxecTBa OKasbiBaex CHJii>Hoe BJiHimue Ha pacxBopHMOCXb accoiniaxoB b pa3JiMHHbix 
pacxBopHxejiefi, mxo b cboio onepeiib 6e3ycjiOBHO BJiMJiex m Ha paswep arperaxoB, m na npouecc 
o6pa30BaHMH JDKK ^asbi. 

TaKHM oGpasoM, BapbwpoBaHHe AByx ^aKxopOB - raapo4>HjibHO-rMApo(l)o6HOro GajiaHca m 
pacxBopHMOCXH accoiXHaxoB AHxpoHHHfcix KpacHxejiefi, coxi,ep5Kaupix HOHorenHbie rpynnbi, hjth hx 
CMCCCH c no KpaHHCH Mepe oothm MOJieM noBepxHOCxHO-aKXHSHbix HOHOB HJIH hx CMecefl 
no3BOJH3eT peryjiMpOBaxb xax npouecc o6pa30BaHHa, xax h xhh JDKK (})a3bi. Ox 3xoro b cboio 
ORepe^b saBHCHx h cxeneHb MOJieKyjmpHOH ynopasoneHHOCTH h, c/ieaoBaxejibHO 
nojuapHsauMOHHBje napawexpbi nn, oGpasyiouieroc^ nocjie HaneceHHii JDKK KOMno3MUHH Ha 
noBepxHOCXb nojuioyKKH c nocjie^yiomHM y^^ajieHHCM pacxBopHxejia. 

ripHHunn jiCHCTBim npe^yiaraeMoro onxH^ecKoro nojinpHsaxopa ocHOBan Ha tom, hxo 
HenojHapH30BaHHi>iH csex npn npoxo^K^CHHH nepes iill HacxHHHO norjiomaexc^ xpoMO^opHon 
CHCxeMOH KpacHxeJM. Tlpn 3xom ^epe3 1111 npoxoOTx xojibko xa ^lacxb CBexoBbix Bojuf, b Koxopbix 
HanpaBjieHMC KOJieGanHM ajiCKxpHHecKOM cocxaBjUiiomeH 3JieKxpOMarHMXHoro nojia 
nepncHAHKyji^ipHa AHnoabHOMy MOMCHxy onxHnecKOro nepexo^a (pHc l). 

Hcnojib30BaHHe b xaMecxBe noji^pH3yK>mero noKpbixna aHHSOxponno norjiomaiomero 
OTyjiyHenpejiOMJHiiomero cjio» accounaxoB ^tnxpoHHHbix KpacHxejien, coziep)KamHX HOHoreHHbie 
rpynnbi, hjth hx CMecen c no KpaHHCM Mepe oahhm mojicm noBepxHOCXHO-aKXHBHbix hohob hjih hx 
CMeceS no3BOJiKex nojiynaxb onxHMecKHH nojwpHsaxop: 



- B KOTOpOM no KpaHHCH MCpC OflHO nO/WpH3yK)mee nOKpblTHe COCTOHT H3 HeCKOJIfcKMX 

4)f)arMeHTOB npoM3BOJii>HOM 4)OpMbi, KOTOpwe MOryr OTjiMHaxbca ubctom m HanpaBjieHMCM Bexropa 
nojMpM3aimH; 

- KOTopwH fiBJiRercfi MHorocjiOMHbiM H coAcp^cHT Ro KpaHHefl Mcpc ^Ba HaHeccHHbix Rpyr Ha 
apyra nojiapwayioimiA noKpjbixMM, xa^oe m3 KOToptix coctomt m3 HecKOJii>KMX (J)parMeHTOB 
npOH3BOJibHOK c|)opMi>i, KOTOpbic MOpyx OTjiHHaxbCH UBCXOM M HanpaBJieHweM BeKxopa 
noJwpH3aiiHH, npH 3tom uBex h HanpaBjieHMe BCKXopa nojMpH3auii pasHbix cjiocb Mor\n: He 
coBnaaaxb; 

- KOTopbiH MCJK^y nojiiipH3yK)mHMH noKpwxH^iMH ^onojTHHxejifcHO coziep>KHT cjiOH h3 npo3paHHi>ix 
6ecuBexni>ix mum OKpaiiieHHWx MaxepnajiOB; 

- KOXOpblH MCMOiy nOOTO^KKOH H nOJlApH3yK>mHM nOKptlXKCM ^OnOJIHHXejIbHO co^iep^cHx 

opMeHXMpyjoiuMM cjiOM, Koxopbiii MO^ex 6i>jxi> c4>opMpoBaH xax m3 HeopraHMMecKHx waxepHajiOB, 
xaK H Ha ocHOse paxTO^bix nojiHMepos; 

- KOTOpblH MCHC^y nO^OJKKOH M HO KpaHHefl MCpC O^HHM nOJlApH3yK)mHM HOKpblXHeM 

AonojiHMxejibHO co;iep^KHx ^M4)4>y3w<^ oxpaacaioiuMM cjiom, xoxopbifi Mo:acex cjiy^KMXb 
o;iHOBpeMeHHO b KaMCCXBe 3;iejcTpojTpoBOA^mero cjioji. 

- KOTopwfl B KanecTBC noOTO>KKH co/iepmix OTyJiyHenpejiOMjuHomyio njiacxRHy hjih ruieHKy, a 
nojiapH3yK>mee noKptixne c^opMMposaHO uoji, yrjiOM 45*^ k ochobhoh onxH^ecKOH ocm hooto^kkm. 

Hcnojib3yeMbie /tri^i ^opMapOBaKH^i no/i>ipH3yK)tmix noKpbixwfi accouaaxbi oGjia/iaiox BbicoKofl 

paCXBOpHMOCXblO He XOJIKKO B BOAe H BOAHO-OpraHHHeCKHX paCTBOpHXeJl^X, HO li B OpraHllHeCKHX 

pacxBopMxejuax, hxo MMcer Gojitiuoe 3Ha4eHMe npM HaneceHMM OMCHb xohkmx anMSOxponno 
norjioiuaiOiUHx jxRyjiy^ienpojiOMji^JOuiMx cjioes, 

npHMeHCHHC accouHaxoB /mxpoH4Hbix KpacHxejiefl, coAep>Kaiimx MOHorcHHbie rpynnbi, hjih hx 
CMecefi c no KpaHHefl Mepe oothm mojicm noBepxHOCXHO-aKXHSHBix hohob hjih hx CMecefl jxn^ 
({>opMHpOBaHH>i no/uipH3yK>mero noKpbixRa npw H3roxOBJieHHii 3asiBjmeMOro onxtiHecKoro 
nojtapH3axopa nosBOJUiiox McnojibsoBaxb xaioKe KaK h jxsm HSsecxHoro nojiapHsaxopa [4] xnnoBoe 
o6opyAOBaKiie juir HaHCceHM^i pa3iiM4Hbix noicpbixwA, HanpHMCp ycxaHOBKH jiaKOKpaco4Hofl 
npoMbinijieHHOCXH, a xaio«e nonMrpa^MHecKoe o6opyAOBaHHe pa3JiHMHbix xmhob, sKJiiOMaH 

ycxaHOBKH JUIK ^JlGKCOaGHaXK, 

C noMOiubio accouMaiOB AwxpoHHHbfx KpacHTCJiefl, co/tep>KamHx woHoreHHtie rpynnw, mhh hx 
CMecefl c no Kpaflnefl Mepe oothm mojicm noBepxHOCXHO-aKXHBHtix hohob hjth hx cMecefl 
Moryx 6bixb H3roxoBaeHbi onxHHecKne no/uipH3axopbi, npeACxaBJLatomee coGow no>£i;io>KKy c 
HaHecewHbJM na Hce nn, cocrojimee m3 HecKOjibKMx (})parMeHxOB HpOH3BOjibHOM iJ)opMbi, Koxopbie 
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Moryr OTJiMHaTbCH ubctom h HanpaejieHHeM eefCTopa nojMpHsanHH. To ecTf> Hanpa&neHHc 
nojiapH3auMM Mo:aceT MeH^TbCJi npoM3BOJibHi>jiM o6pa30M Ha nosepxHOCTM no^no^KKM, mto 
no3BOJuieT nojiynaTb xafoiM o6pa30M nojmpHjauMOHHbie pHcyHiot c paajiwHKMM Hanpas/iCHMeM 
noju3pM3auHM Kaagioro 4>r^MeHTa. 

JXnsi H3roTOBjieKH« xaicwx onxMHecKJix nojmpHsaxopOB mo^kct 6biTb MCno.rib30BaH c/ie/iyfOumM 
MCTOja: c noMOiubK) nenaTM (())jieKCO-, xpa^aperMOM, BbicoKOii mum rjiyGoKOM) na rm c 
OiiHOpOOTMM HanpaB-neHMeM BeKTOj>a nojMpM3auHM hbhocstt pHcyHOK b BM^e cjio^i 
BOAOHcpacTBopHMoro iiaica Heo6xoAMMoii c[>opMbi. riocae OTBep^KACHiiH jiaKa HesaiuwmeHHbm 
cnoM nn CMbisaiOT no/ixo;iaiuMM pacTBopMTejiew (BO^ia mjim cwecb soAbi c oprawMHecKMM 
pacTBOpMTejieM). SaTCM aa no/yiojfocy BHOBb HaHOCHX 1111, Koxopoe MO>KeT oxaiiHaTbca ubcxom m 
HanpaBjieHMCM BCKTopa noJiapM3aiiHii ox saKpeiuieHHoro jiaKOBoro cjioa iilL Ilocjie 3xoro BHOBb 
HaaocHx c/iow jiaKa xpe6yeMOfi (J>opMbi, KOxopbiM npw axoM ocxaB/iaex HeaaummeHHbiM 
npejibuxymuH pucyHOK. Flocjie oxBep^KjieHii^ c nocnejiyiomeM npoMbiBKOH pacxBopHxejieM 
nojiynaiox nojmpHsauHOHHbifi pucyHOK, b KOxopoM ynacxKH oxjinnaioxcH u ixbcxom, h 
HanpaBjiemieM BCKropa noji5ipu3amiii, 

C noMOiUbK) pa3JiMMHbix cnoco6oB MHoroBajiKOBOM nenaxM jvioryx Gwxb MHorouBCXHbie 
no/iHpM3auKOHHbte pwcyHicK no /viexoAy "roll-to-roll", 

Mcnojib30BaHiie BMecxo jiaxa pa3jmHHbix KjieeB no3BOji>iex MsroxaBJiHBaxb onxwHecKMii 
nojMpH3axop B BHjic caMOKJiejoiuHxcji nojMpMsauHOHHbix njieHOK, a xaiCTce npw HaHecennH cjio^ 
KJiefi Ha nn B BHJIC pMcyHKa c nocnenyioumM nepcHOCOM noiiynaxb onmnecKHH nojMpwsaxop Ha 
jiK>6oM noBepxHOCxM, Mxo Mo^ex 6bixb Mcnojib30BaHO Kax npM npOM3Bbj[icxBe JKK MHAMxaxopoB c 
BHeuiHUM pacnojTO>KeHeM nojMpM3axopoB, xaK npa pa3JiJi™bix BH^iax 3aimixbi xoBapHbix 3HaKOB 
MjiM jijiK nojiyneHMii BceB03M0>tcHbLx uBCxoBbLx 34>4*eKxoB, HanpMMep, B pCKaaMC, npH 
M3roxOBjieHMM ojixMMecKoro nojmpM3axopa no KjieCBOM xexHOJiorMM bosmo^kch m wexozi oGpaxnoro 
nepcHOca: HaHeceaMe cror iaie» Heo6xOAHMOM ^wpMbi Ha xpe6yeMyK> noBcpxHOCXb, Hajio^KCHKM 
ruieHKM c HaweceHHbJM aa Hee lill Ha KJieM m oxpwB. C nosepxHOCXM hjichkm Ha xpeSyewyio 
noBcpxHOCXb 5y/iex y/iajmxbca c/iok lUl, cooxBerGrrBytoiiaiM xojibKO (|)OpMe loieeBoro c/ioh, 

ITpHMeHeHHe accouHaxoB jiHxpoHHHbix KpacMTCJieii, cojiep^^cauiMX MOHoreHHbie rpynnw, mjim hx 
CMeceH c no KpaHHew Mcpe ozihhm mojicm noBcpxHocxHo-aKXHBHbix hohob hjih hx cmccch. 
no3BOJi»eT xaic«e peajiM30Baxb xexnojiorMio nocjiOMHOro naHeceHM^ nn. npw 3xom MOryx 6bixb 
nojiy^eHbi onxM^eciCMe nojDjpMsaxopbi, cocxo^ruoie H3 HecKOJibKwx HaneceHHbix jipyr Ha jipyra nn, 
Ka^imoe m3 xoxopbix cocxowx m3 HecKOJibKMX (})parMeHX0B npOM3BOJibHOM ^opMbi, Koxopbje MOryx 
oxjiHMaxbc^ uBexoM M HanpasjieHMeM BCKxopa nojMpHsauMH. 



noc/ie/iyK)tMee nn roro Hce KpacMTe/m mjih /ipyroro mojkct Gbixb HaneceHO HenocpeziCTBeHHO 
Ha npejibmymee nn hjih wa npoMe^KyroMHWH cjioii h3 npospanHoro MarepHajia, xoropbiH mo^kct 
6biTb /im5o GecuBCTHbtM iiM6o oiq>auieHHbiM, IIpM stom HanpaejieHMe seicTopa noji^pwaauMM 
cjiejayromero nn wo^Ker wenHTBC^i npOM3BOJibHbiM o6pa30M OTHOCMxejitHO HanpaB,neHHJ3 ocew 
nojmpw3auHM npe/ibmyiuero iUL FTpH 3tom ill! motkct 6biTb Bbino/iHCHO xafOKe h3 Apyrnx 
MaxepHajiOB, b MacTHOcro no TexHOJiorHw [2], [3] hjih [4]. 

TaKHM o6pa30M Moryx Gbtxb no/iyneHbi onxHMecKHM noii5ipM3axop, KOxopsiM MC^Kjxy ill J MO>Kex 
iionojiHMxejiBHO co^epiacaTb cjioh m3 npo3pa4Hwx GecuBexHbix mjim OKpameHHbix waxepMajiOB. 

npM BpameHMM rLfiocKOCXM nojuipM30BaHHoro csera b ohthhcckom nojMpusaxope MO>Kex 
npoMCxoi^MXb jipocBeTjiCHMe ojihhx yMacxxoB h OKpaiiiMBaHHe jipyrMx (b cjiysae MOHOxpoMHi^ix 
onxHMecKHx nojMpH3axopoB, b KOTopwx pa3Hbie y^iacxKH ojiHoro UBexa HMeiox pasjiH^oe 
HanpaBjiCHMe BCKxopa nojmpMsauMH). B cjiy^ae Hcnoiib30BaHRH pa3Kbix KpacHxejieii npM 
BpamcHMM njiocKOCXH jioji^pMSOBanHoro CBCxa 5y^iex npOMCxo^iMXb jim6o MCMeswOBeHMe 
OKpauieHHoro b pa3Hbte uBCxa pHcyHKa (b c/iynae, Kor/ia ynacxKK pa3Horo UBCxa HMCiOx 
oj[iMHaKOBoe HanpasjieHMe Bexropa noimpH3auMM), hhGo nocjie^OBaxejitHoe MCHe3H0BeHMe 
ynacxKOB pasHoro uBexa^ OTJinnaiOiuHxcs HanpaBjieHHCM BCicxopa nojmpMsauMM, B cjiynae 
MHorocjiOHHbix nil M ocoGeHHO c npHMeHCHMeM npOMe:acyxoMHi>ix npo3paMHbix OKpaiueHMbix 
MexepHajioB kojih^iccxbo sapiiaHTOB B03pacxaex. 

nepeHMCJieHHbfe npwMepbi onxMHCCiCHx nojMpH3axopoB npe/tcxaBJuiex nHxepec npn C03;iaHHH 
cneuMajibHJbJx uBenroBbix 3^4^ktob (peicjiaMa, ujoy-6M3Hec), 3amHXbj xoBapHbix 3HaKOB m 
ucHKbtx BKjxoB 6yMar h x,a- 

JljUl 4>OpMKpOBaHKH nn C nOMOlUbK) KOHUCHXpMpOBaHHblX paCXBOpOB aCCOUHaXOB MOryX 6blXb 

Hcnoni>30BaHbi xaioKe MexoAM, npHMeHiiioiixHecji jum nojiy^iCHHii nojiHMepHbix njienoK, nanpHMcp, 

njIOCKOmeneBOH 3KCTpy3HH, JIOJmB H Mp. 

HpH ^opMHpoBaHHM lill B KaHCCXBC AonoiiHHxeabHoro opHCHxapytOiMero BOSACacxBHa Moryx 
GbJTb Hcr!OJ3b30BaHbj MaxHMXHbie, aneKrpoMaxHMXHbje m 3J3eKxpocxaxMMecKHe nojui, Koxopbie Moryx 
npHMCMXbCir B ciiyjajTx, Korjia Bpew^ HaneceH™ hc orpaHmcHO hjih mroroBncHHn JJHC 
Mcnoj]b3yK)xcja pasGaBjiewHwe pacxBopw opraHMHecKMx cojien j[iMxpoH4Hbix awMOHHbJx KpacMxejieii 
no Me'poay [2]. 

BbiSop cnoco6a HanecGHUR onpe/iejuiexcH xaioKe h xhitom no/uiojKKM, b KanecxBC KOxopoM 
MODKex 5i>iTb XBepj[ia» njiocKaa, c4>epH4ecKaM mjim uMUMHApMHecKaa, np03pa4Hafl mjim oxpancaioiuaa 
noBepxHOcxb opraHMMCCKoro hjih HeopraHMMCCKoro cxeKjia, CHjiHKaxHoro cxeicjia c HanbijieHHbiM 
nojjyrrpoBo,aHHKOBbiM cjioeM, njiacxHHbi iq>eMHMa c HanbiJieHHbiM cjiocm ajiiOMHHM^. 



Ha nOBepxKOCTM nozuiojfocM nepe/i HaHeceHMCM lUl mokct 6biTb cc[)opMMpoBaH 
opHeHTHpyroiOHH cjioii no TexHOJiorHH, HcnojissyeMofi HaneceHHa opHCHTHpyioiUHX cjioes 

npH M3rOrOBIlCHMM TKMUKOKpHCTOJUiHHeCKMX HHCCK [6]. 

TaXMM 06pa30M MO^CT 6i>1T1> MSrOTOBJlCH OnTMHCCKMH nOJmpM3aTOp, KOTOpblid Me^Kny 

nozuioJKKOH H nojiApiijyiomHM noKpwTHeM ^onojiHHxejibHO coAepjKHx opHeHTwpyiomMH c/ioh, 

C^pMMpOSaHHWM KEK M3 HCOpraHMMeCKHX MaxepMBIlOB, TEK M Ha OCHOBC paanMHHbix nOJlMMepOB. 

riOBepXHOCTb aO;UlO>KKM npH (^pMHpOBaHWH nn AOnOilHHTejlbHO MOKCT 6blTb xajoKe 
MOaM^MUMpOSaHa C nOMOUlbK) pa3JlMHHblX nOACJlOeB, B TOM HMCJie M OJlTMHeCKM aKTMBRblX, 

HanpwMep AH^4'y3"^ orpajKatotuMx, /iByjiyHenpejiOMjiRtotunx mjim ^asosajxepyKktBahonmx 
noKpbiTMM. TaKMM o6pa30M nojiynaiOT ojitmhcckhm nojuapMaarop, oxjiMnaioiuMMCJi tcm, hto Me>Kay 
no/ui05KKOH K nojuipH3yK)iuHM nOKpbiTweM AOnojiHwre/ibHO coAepJKax Awcjx^ysHO oxpaiKaK)umiH 

CJTOH, KOXOpblH MO^eX CJiyJKHTb OAHOBpeMCHHO B KaHCCXSe 3JieKXpOnpOBOJU5merO 

Tlpn ucnojihsoBOHMH b KanecxBe no/uio>KfCH qexBepxbBOJiHOBOH /iByjiy^enpejiOM/wiomeH 
njiacxMHbi MjiM jijieHKM, HanpMMep m3 nojiMBMHMJiOBoro CDMpra mjim nojiM3XMJ3eHxepe4>xajiaxa, m 
HaHeceHHH nn noA >tjtom 45^ k ochobhoh onxHHecKOH och no;uio>KKH mo^kcx 6brxb nsroxoBJieH 
UMpxyjuipHbJM nojuipM3axop (pMC.2, a m b - HanpaBneHMe o6biMHOro m HeoGbiHworo jiyneM 
cooxBercxBeHHO, n - HanpaBaeHwe seicropa no/mpHsauMH nn). 

ripH 4>opMMpOBaHMM mi c MOMOiUbK) accouMaxOB AMxpOMMHbix KpacMxencM, coAep:acaiUMx 
HOHorcHHbie rpyniibi, hjih hx cmccch c no KpaHHcft MCpe o/^hmm mojicm noBcpxHOCXHO-aKXHBHbix 
MOHOB MJIM MX CA4eceM Ha HOJiMMepHBix HJiCHKax (nojiM3XMjieHxepe(j)xajiax, noj3MKap5oHax, 
xpMauexMimeiuiK)/i03a, Apyrne npospanHbie ruieHOHHbie MaxepMajibi) Moryx 6btxb no/iyneHbi 
onxMHecKMe noji35pM3axopbj b bm^c xmGkmx nojiMpM3yK>u4Mx hjichok, b xom MMCJie cawoKJieioiuMxcji. 

npn HsroTOBjieHHn 3asBjm€Moro onxH4ecKoro nojMpHsaxopa Ha ochobc accoixMaxoB 
OTxpoHTOBix KpacHxejieii, coAep:acaiiCHx HOHoreHHbie rpynnbi, hjih hx CMecen c no KpaHHcif Mepe 

OAHMM MOilCM nOBepXHOCXHO-aKrrHBHblX MOHOB M/IH MX CMeCCH MOXyX 6bIXb xatOKC HCnO/lb30BaHbl 

pa3JiHMHbie KJieM, b xom HMCJie nojiMBMHHjiGyxMpajib, A-na nojiyneHMJi pa3Horo pojia 

JiaMHHHpOBaHHblX CTpyKXyp, HanpHMep rpHTUieKCHblX CXCKOJI hjih MHOrOCJIOftHWX TUICHOK, HTO 

npeACxaBjuaex MHxepec jxsm aBTOMo5Mjii>HOM npoMbiuuieHHOCXM m apxMxexTypbh 

JluR K3roxoBJieHMft 3a5iBjuieMoro onxMHCCKoro noimpH3axopa Moryx 5bixb Hcnoab30BaHbi 
BOAHbie, BOAHO-opraHHHecKHe n opranHHecKHe pacTBopbi AnxpoHSHbix aHHOHHtrx KpacHxejien, 
Koxopbie woryx 6bixb npKroxoBJiCHbi amGo nocxenenHbiM yBejiMHeHHCM KOHueHxpauHH 
pasGaBJiCHHbix pacxBopoB accounaxOB Kpacnxejui (nanpMMep, c nowombio McnapcHMJi mum 
MeM6paHHOH y/ibxpa4)MJibTpauHM), /im6o nyxeM pacxBopeHR« cyxoro accouwaxa Kpacnxejifl b 



cooTBercTByiouxeM pacTBOpKTejie (borsl, cwecb boam co cnMpxaMH, 6Mno/iHpHbiMM anpoTOHHMMM 
pacTBopHTCJiMMM THHa J^MOA HJiH ^ZJMCO, uejmo30jn>BaMH, 3mjiaueTaTOM h jipyrHMH 

CMeUlMBafOmWMMCH C BOAOM paCTBOpHTejlftMM) AO Heo6xOAHMOW KOHUCHTpaUMM, 

B aaBMCMMOCTM OT cnocoGa 4>opMMpOBaH>iH nn MCnojib3yK)T pacTBopbi KpacMxejiefi c 

KOHVLCHTpaiXHCii 1-30%. 

npM KcnoiibSOBaHKM cnoco6a [2] Ha npeAsapHTe/ibHO HaTepryto b Tpe6yeMOM HanpaB/ieHHM 
noBepxHOCTb noAJiOMCM uejiecoo6pa3HO HaHOCMXb 6ojiee paaGaBjiCHHbie pacTBOpbj, xorAa KaK npn 
([>opMiipoBaHKM nn 6e3 npeABapaxeiibHoro MaTHpaHtta noAiio>faai c noMOiubto MexaaHHecKoro 

OpMCHTMpOBaHMJa JIO MCTOAy [4] MCnOJlb3yK>T 50Jiee KOHlAeHTpMpOBaHHbie pacTBopbi KpacMxejiCM, B 

xoM HKCiie o6pa3yK)mMe cxaGHjibHyto jiKOxponHya) >KMAKOKpncTa/uiwHecKyK) 4)a3y- 

Taioice KaK m b cjiyMae HeopraHMMecKMx cojiefi [4] MexaHMMecKoe ynopjiAOMeHHe cxaGMjibwbix 
IDKK KOMnosHimR Ha ochobc accouHaroB AHxpOH^fHsix KpacHxejiefi, coAep;KamHX HOHorcHHbic 
rpynnBi, hjih hx CMecefi c no KpafiiieH Mcpe oahhm mojicm noBepxHOCXHO-aKXHBHbix hohob hjih hx 
cwecew mojkcx 6biTb ocymecTBJieao noA AeficTBHeM cmji, Bbi3btBaK)ui.Hx Ae4>opMamtio HaxH^eHRa 
Ha MewMCKe, o5pa3yK>iMeMC^ npM pacKjiMHMBaiomeM oxpbise oahom noBepxHocxw ox ApyroM, 
MOKAy KOTOpMMH pacnpeAencH cjioh JCKK, hjih npn aajiOiKeHUH CABMrosoro ycmm^ ^ro mokct 
5Bixb ocyiuecxBJieHO OAHOBpeweHHO c waHeceHMeM JDJOC na nosepxHOCXb hoajio^kkm. 

OpHCHmpoBaHHe JTIKK na noBepxHOCXH noAAOicKH noA AeHCXBHCM cABKroBoro ycHjiM^ MO>Kex 
ocymecxBJiaxBCJi npM HaneceHMM JDKK c noMOiubio (})Mjii>epbi mjim paKCJia, nocneAHMfi MO>Kex 5bixb 

HO^eBOrO MJIH lIMJIKHApM^eCKOrO TMJia. 

PacTBopbi accoiXHaTt)B ahxpohhhblx KpacHTe-nefi, coAep^aumx MOHoreHKbie rpynnhi, hjih mx 
CMecefi c no KpaiiHen Mcpe oahhm mobcm noBepxHOCxno-aKXHBHbix hohob hjih hx CMecen 
AonoAHHTCJibHO Moryr coAep>KaTb noMHMO cMeuiHBaioiAHxc^ c boaoh opraHmecKiix 
pacxBOpHxejieii HeHOHorenHbie noBepxHOCXHO-aKxnsHBie Bemecrsa, CBJJsyiomHe n 
niieHKOo6pa3yK)mHe peareHXbt, b KanecxBe Koxopbcc Moryx 6bixb MCnojib30BaHbi nojiHBHHHJiOBbiM 
cnMprx, nojiMBMHMJinMppojiMAOH, nojiMaKpMjiOBaa KMCJioxa m ee 34)Mpbi, nojiMaKpMjiaMHa, 

nOJIH3TlUieHOKCHA H nOJlH3XHJieHrAHKOJIH, nOJlHnponHJieHTAHKOJlb H HX COnOJlHMepbl, 3XHJIOBbrH n 
OKCMnpOnMJlOBBlM 3^Mpbl UejlJlK)J303b!, HaXpHCBaa COJlb Kap60KCMMeTMJlHeHXlK)j303bi M x.n. 

KpoMe xoro, juis noBbiUiCHMa ycxoMqiiBOCTH pacxBOpbi accouHaTOB AHxpoH^Hbix KpacHxe-aew, 
coAep^fcamHx HOHorenHbie rpynni»i, hjih hx CMecefi c no KpanneH Mepe oahhm mojicm 
noBepxHOCXHO-afcxMBHbix HOHOB HJIH HX CMeccH Moryi coAep>Kaxb rHApoxponHbie AoGasKH h3 
pMAa awMAOB, nanpHwep AMMeTMJK))opMaMMA, ajiKMjiaMWAbi (})oc4)opHOM kmcjioxbi, MoneBHwa m ee 



N-3aMemeHHbie npoHSBOAHwe, N-ajiKHJinHppoJiH/ioH, /muMaH/ufaMH/i, a Taiofce hx cmcch h cmcch 

OMHaOB C rjlHKOJUlMH. 

B TO >Ke BpeMJj, BwcoKau pacTBopKMOcrt & BOAHOopraHMqecKMX cmcoix c bmcokmm 
coziep^HueM opraHUMecKoro pacTBopiiTeji5i hjih opramiHecKHX pacxBopHxeji^ix, a xaioKC HajuiMwe 
B crpyKType accomiaxoB noeepxHOCTHO-aKTOBHoro Houa nosBOiweT sanacTyK) HciciiOHHTb 

JipMMeHCHMe IlAB, nOCKOUbKy K0Mn03MUMM JXJl^ ^OpMMpOBaHMM nn o6jiajiaK)T BbiCOKOM 

CMaHHBaeMOCTbK) rttapo<|>o6Hbix nOBepxHOCTCH. KpOMe xoro BbicoKaR pacxBopHMOcrb KpacHTe/iefi 
nosBOJiaer McnojibsoBaxb jxnsi 4^opMMpoBaHHji 1111 5ojiee KOHueHTpMpoBaHHbie pacxBopbj, hxo 
nosROJiHCT mroTaBiTHBaxb onrpmccKM njioxHbie /|11C c bmcokoh nomipusau^iOHHOM 

34)4>^KXMBHOCTbJO. 

Jljul nojiynenHJi accouHaxoB /mxpoH4Hbix KpacMrejiefi, co/tepjKainHx MOHorenHbie rpynribi, hjih 
HX cMeceii c no KpaHHCH MCpe ojihhm mojicm noBepxHocxHO-aKXHBHbix hohob hjim hx CMCcen 

MOryX 6b£Xb MCriOJlb30BaHbl HCCKO/lbKO MCTOAOB, 

Oj^MH M3 cnocoGoB 3aKjiK>Haexcji B HeHxpajiM3auMM pasGaBjiCHHbix pacxBOpOB 
cooxBercxBytoiMwx iOiaaoxHbtx ([>opM AHxpOHHHbix aHHOHHbix KpacHxeaefi c noMombto 

a-QH4>aXMHeCKMX HJIH rexepOUMKHMMCCKHX aMHHOB HUM FHApOOKHCeH XeXpaSaJVieiMeHHblX KaXHOHOB 

aMMOHH^, coAep>Kamnx b Ka^ecxBe o/tHoro m saMecTHxejreH yrncBOjiopojmhiii paimKaJi c 8-18 
yrjiepowfcix axoMOB. HcnojibsyeMMe KHCJioxbi KpacHxejiew npeflBapHxejibHO OMHiuaiox ox 
MHHepajibHbix cojiew, nanpuMep npoMbiBaioT c noMombio co/maoK KHCJioxbi c nocae/iyiomeH 
cyiUKCH npn ]00*^C. 

flpyroM Mcroji nojiy^eHwa saKJifOMaexcj? b HarpesaHKH pacxBopOB aMMOHniiHbix cosieR 

JIHXpOHHHblX aHHOHHblX KpaCHXeJieH C COOXBeXCXByiOmHMH nOBepXHOCXHO-aKXFfBHMMH 

ocHOBaHHHNfH npii xcMnepaxypc Bbime 60^C, npH Koxopoft BbmejiKtomHttcH awMHaK yjiexaex h 
o6pa3yexcji cooxBCxcxByioiuHM accounax, Moryx 6bixb xaic»ce Hcnoj3b30BaHbi o5bJ4Hbie peaKUMM 
o6MeHa fcaxHOHOB c HcnojibsoBaHMeM MOHHOoGMeaHbix cmo/i mjih MCiviGpaHHOM xexHOJiornK. 

TpexHM 6ojiee yHHBepca-QbHbin cnocoG, npHxojiHbiH nojiyneHMja accouMaxOB jiK)6bix 
^HxpoHHHbix KpacHxejiCH, co^iep^ainHX HOHoreHHbie rpynnw, hjih hx cmccch c no KpaHHcfi Mcpe 
oj^HHM MOJiew nOBcpxHOcxHO-aKXHBHbix HOHOB HjjH Hx CMCCCH, 3aKjii04aeTC^ B oGweHC pa3Hbix 
HOHOB Ha nosepxHOCXHO-aKXHBHbie HOHbi. OGmch MO?Kex 6biTb ocyiuecxBiieH c HcnojibsoBaHHCM 
MCTO^iOB MewSpaHHOH xexHOJioxHH, Koxopbie no3BOJiHK>x xaioKC ocyuiecxBjiaxb OAHOBpeweHHO h 
OHHCTKy pacTBopoB accouHaxoB AHxpoHHHbix KpacHxejiCH, coTiep^mHX HOHoreHHbxe rpynnbi, hjih 
HX cMecefi c no KpanHen Mepe ojihmm mojicm noBepxHocxHO-ajcxHSHbix hohob hjih hx CMecen ox 
nocTopoHHHx HCopraHHHecKHX H opraHH^ecKHx npHMeccH. BeojiCHSdc b pacxBop b npouecce 



MeM6paHHOH OHMCTKM pasiiHHHoro Twna KOMfuieKCOHOB, HanpHMep TpMiiOHa B MiiH «KpayH- 
3^HpoB», no3BOjuaeT H36aBMTi>ca OT MHorosaxieHTHWx KBTMOHOB (Ca, Cu, Al M JXP'X Kcrropbie 
TaioKC Moryr npKHWHOM o6pa30BaHMH MHKpoHacTHu H ocaAKa, 

KaK BMAHO M3 npHBeACHHOM xaGjlMUbJ 3aj3BJlHeMBie OnTHHCCKMe nOJ153pM3aTOpbJ Ha OCHOBC 

accoiXHaxoB /iHxpoH^mbix KpacHTejiefi, co^iepxcamHx HOHoreHHwe rpynnbi, hjih hx CMCcefi c no 
KpaHHCH Mepe oothm mojicm noBepxHocrao-aKTHBHbix hohob hjth hx cMecew hmciot HHSKyio 

3nCKTpOnpOBOnHOCTb no CpaBHeHMK) C H3BeCTHWMH. 



XapaKTepHCTHKH onxHHecKHx noji^pmaTopoB 



1 No 




OopMyjia 


3jieKT{X)nf)OBOflHCTl> 
xlO OM .CM 


I 1- 


ripjiMOH »:ejiTbm 

CBCTOnpOTHMH 0 


(II), PAV - jiofleuHjiaMMOHHH; 
X^' =S02;n=l; 
M = NH(C2H40H)3; m = 6 
(I)*, m=7; M=NH4 


O.l 
15.0 


2. 


flacyjib^KHCJioTa 
HH/lHro (chhhh) 


(II), PAV-aeUKJirpHMeTHJiaMMOHHH 

KaraoH; X,X' = SO2 ; n=l; 
M =Na; m=l ; 
(I)*, M=NH,, m=2 


0.5 
10.0 


3. 


TpHcyjifc^KHCJioxa 
THOnaaHro 
(ManHHOBwii) 


(n), PAV-/teuHJinHpnnHHHH 
KaxHOH; X,X' = SO2 ; n=] ; 

M = N-MCTHjmHpHjlHHHH; m=2 

(I)*, M=NH4, m=2 - nn nojiyMHTb 
He yuaexcH. 


0.05 


4. 


C.l. npsMOii opanaceBbiii 
138 


(II), PAV-QKTHJITpHMeTHJiaMMOHHH 

KaxMOH; X,X' = SO2 ; n=l; 
M = NH(C2H40H)3; m=l ; 
(I)*, M=NH4, m=2, n=0 


0.04 
13.0 


5. 


C.I. aKTHBHBIH SCejITBIH 
1 


(H), PAV-.aoflemuiaMMOHHM 
KaiHOH; X^' = SO2 ; n=l ; 
M = NHCCjIiiOH),; m=] 
(I)*, M=lvM4. m=2; n-=0 


0.05 
15.0 


6. 


C.I. KHCJIOTHUH TKenXblH 

135 


(n), PAV-flOfleuHJiflHMerMJiaMHHO- 
yKcycHaw khcjtotw 
TpH3TaHOJiaMHHHaa cojib; Z=0; 
p=2;X=OS02; n=l;m=0 
a)*, M=NH4, m=l, n=0 


0.5 
20.0 


7. 


C.I. npSMOH JKCJITWH 73 


(II), PA V-A0AeiWJIHMHfla30JIHHHH 

KaxHOH; X=S02, n=2; X'=CO, M = 
Ba, m=2; 
(I)*, M=NH4, m=4, n=0 


0.5 
20.0 


8. 


c.l. aXTHBHWii ^pKO- 

(^HOJieroBWH IT 


(11), PAV-UeTHJirpHMeXHJiaMMOHHH 

KaTHOH; Z=NH, p= 1 , X=S02, f= 1 , 
n=0; X'=S02, M = Cs, g=l ; m=0. 
(I)*, M=MH4, m=2, n=0 


0.3 
25.0 





Kjyac-HTejib 


OopNiyjia 


3jieKTpOnpOBOJlHOCTb 
XIO'^^OM^CM'^ 


9. 


C.l. 63320 Khcjiothuh 

apKO-CHHHH 


(II), PAV-;i0^eUHJIHMKJ[ia30J7HHHif 

KaxMOH; Z=S02, p^2, X=OS02, f^l, 
(I)* M=NH4, m=3, n=0 


1 

0.7 

20.0 


10. 


CI] 503 1 5 Khcjtothwh 
TeMHo-rojiyGoH 


m-2; M = NH4; 


1.0 


n. 


C.I. 44025 KKCjiOTHfcrir 
3ejieHi>fli ^ 


(m), PAY- AOAemiHcyjib^oHar; 
g=0, m=2; X=S02, M = NH^; 


0.5 


12. 


C J. OCHOBHOH CHHMU 

41 


(TV), PAY - 2-rH;ipoKCH-3- 

(AOfleUCHJnpWMeTHJiaMMOHWH)- 

nponaHcyjife^ar, 

TDH'^TaHOJiaMHHHa)! COJIB* 11=1 


0.5 


13. 


C.I. OCHOBHOH CMHtlH 4 


(IV), PAY - 2-(AHMeTOJIOKTHJiaMH- 

/^o^Tpo^KJIa^fMOHHH)^TaHcyJTb4)aT, 

N-MeTHJirTWDH/IHHHH" n~l 


0.2 


14. 


MeTHJieHOBjyH rojT^-SoH 


(IV), PAY - jaiiMeTHjijaojiemui- 

aMMOHHWyKCyCHOH KHCJlOTbl 

TpH3TaHO/iaMHHHa» coiib; n^I 


0.5 


15. 


C.I. OCHOBHOM 22 


(IV), PAY - OKTOJI^HMeTHJT- 
aMMOHHH3TaHCyiTf>(}>aT, 

aMMOHHHHa» cojib; n=l 


1.0 



* ripoTOTOrr 



OOPAdVJIA mOEPETEHH^ 



1 . OnmHecKMti nompHjarop, BKjuoHaHJumii noa/io>iacy h hohccchhoc Ha nee ojmo mm hcckojilko 
nojispMsysoupix noKptrrMM, oTHHHaromeecji tcm, hto no KpaMHCH Mepe ojxho nojiapHoyioinee 
noKpbiTHC apejiCTOBjiRGT C060M aHH30TponHO norjiomatoiuwH AByjiyHenpejiOMJLatouxMii c/iom, 
c4>opMMpoBaHHi>iM M3 accouMaTOB AHxpOMHHtlx KpacMTCJieM, coiiep^KaiuMx MOHoreHHbie rpynnb], 
wm Hx CMeceft c no KpaKHcfi MCpe o/ihhm mojicm noBepxHOCTHO-aKTOBHbix hohob hjih hx CMecefi. 

2. OnTHMCCKHH nojmpH3aTop corjiacHO n.l, OTjiHMaiotaHMCJi TCM, MTO no KpaHHCH Mepe ojxm 
AHxpowHHbiH KpacMTe/ib Bbi6paH H3 pfuia iq^acHTCiiefi, cnoco6Hbix k o6pa30BaHHK) /iMOTponHOM 
^cMjucoKpHcrajijiMsec^OM ^a3i>i. 

3. OoTH^ecKHM noiMpH3aTop corjiacHO n.l, OTjimasoumMCH tcm, hto no KpaMHefi Mepe oziho 
noji^pM3yK)uiee noKphixne npeAcraBji^ex coSofi aHMaoTponno norjiomaiomMM 
ztByayHenpejiOMJiKtoumfi c/iofi, c4)op*iHpOBaHHbiM h3 accouaaxOB AMxpottHHbLx aHKOHHbLx 

KpaCHTCJieM HJIM MX CMCCCM C nOBepXHOCTHO-aKTMBHfclMM KaTMOWaMM m/mJ1M aN5(j>OTepni>iMM 

noBepxHOCTHO-atcTKBUbiMM BCiuecTBaMH HiiH HX CMCCXMK o6iMew 4>opNty/ibi: 
(M^O-X'-)„ [M'^0-X'-(CH2)p-Z-l. IXpoMorea) [-Z-tCHjVXOTAVJf (XO PAVX,, rzie: 

- XpoMoren - xpoMo4K)pHa5i CMCTCMa Kpacuxejui; 

- Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
-p=l-10; 

-f=0-4;g = 0-9; 

- n = 0-4, m 0-9, 
-n+f M;iTi-*-g-^0-9; 

- X, X' - CO, SO2, OSO2, PO(OTvO; 

- M = H; HeopraHHHCCKMW KarwOH rnna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co k x.n,; 
opraHMsecKMM xaxMOH xwna RNH3, RR'NHs; RRTl"NH; RRTl"R*N; RR'R^R*? r^e R, R', R", R* = 
amcMji MJiH 3aMemeHHbiM anioiii, xnna CH3, CIC2H4, HOC2H4, C1H5 - C10H2U C6H5CH2, 
saMemeHHbiM (^nvin mjim rexepoapMji, YH-(CH2-CH2YX-CH2CH2-, Y = O mjim NH, k=0-10; 
rexepoapoMaTM4ecKHM KaxHOH rnna N-ajiKM-nnMpH^HHHa, N-ajiKHjiXMHOJiwHiia, 
ajiKMjiMMHaa30JiiiHM^, N-ajnauixuasojiHHiia h x.n.; KTIAB^; 

- PA V = iOlAB^ K'HAB^ AmCAB, xac: 

KnAB"*^ H K'nAB^ - noBepxHOCXHO-aicTHBHi>ie Karwonw, 
AmTIAB - aw^HyrepHoe nOBCpxHOcxHO-aKXMBHoe seuuecxBo; 



4. OnTMHecKua nojMpHsaTOp corjiacHO n.3, oriiHHajoiu^iicsi tcm, 4to no KpaifHeH Mepe o/ihh 
AHxpoMHHWM aHHOHHbiM KpacMTejib BbiGpEH M3 pjajia KpacMTejiefi, cnoco6Hwx K 06pa30BaHMlO 
cradttribHOM iiHorporiHOH TKMAKOKpHCrajuiKHecKOM 4>a3f>L 

5. OnTHMecKMM noji5ipH3aTop corjiacHO n.3, OTJiHHaiomHiica tcm, mto no KpaimeH Mepe ojihh 
iiHxpoMHHbtH aHHOHHbiK KpacHTeab BbiGpau M3 K/iacxja npHMbix KpacMxe/iCM, 

6. OoTHHecKMH HOJiMpH^axop corjiacHO n.3, OTjiHMaiomHMCs TeM, MTO no KpaHHeii Mepe ojihh 
AHxpoMHHbtR aHHOHHbiK KpacHTcab BbiOpau n3 K/iacca aicTWBHbix KpacHTejieft. 

7. OnTHMecKMH nojuipHsaxop corjiacHO n.3, oxjiHMaiomHHCH tcm, hto no KpaHnefl Mepe ojann 

/UtXpOHHHblK aHMOHHblH KpaCHTeJlb BblGpaU H3 KJiaCCa KHCaOTHbtX KpaCHTC/lCM, 

8. OnTHMecKHH nojiMpHsaxop corjiacHO n.3, oxjiHMaiomHHCH xeM, mxo no KpaflHeii Mepe ojihh 

/IHXpOMHHblH aHHOHHblH KpaCHTCab BblGpaU H3 pa^a Cyjlb4)OKKC/lOX nOilHUHiCailHeCKKX 

KpacHTCJiefi. 

9. Onra^ecKHif noiMpHsaxop corjiacHO n,3, oxjiHiaiOimraCK tcm, ^to no KpawHCH Mepe ojmu 

iXHXpOSraHBIH aHHOHHblM KpaCHTCJIb SBJISCXCJI JHOMHHeCI^CHXHBIM. 

10. OnxH^ecKHw noji^pnaaxop coriiacHO n. 1, orjiMHaioumiicii xeM, 4xo no KpaHHCH Mepe oztno 
noimpM3yK>mee noKpMxwe npeACxasjuaex co5om aHM30xponHO nornomaiomMH 
ABy/iynenpeaoMjiHiomMH Ciiofi, c^JOpMnpoBanHbifi h3 accouwaxoB AHxpOHHHbLx: KaxaOHKbix 
KpacMxejieii mjih mx CMecefi c noBepxHOCXHO-aKXMBHbiMH aHMOwaMM m/mjim aM4>oxepHbiMM 
noBepxHOCXHO-aicxHBHbtMH BeiuecxBaMw mjih hx cwecHMM o6iueH 4>opMyiibi: 

(M^O'X-)^ jM^O'X-(CH2)p-Z-lg [XpoMoreH^} PAV rae: 

- Z = S02^fH, SO2, CONH, CO, O, S. NH, CH2; 
-p-1 -10; 

-m-O-l; 
-m+g= 1 

- X = CO, SO2, OSO2, PO(OTVr); 

M = H; HeopraHHHecKMM xaxMon xnna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h x.n.; 
opnaHHHecKHK KaxnoH xana RNH3, RRK[H2; RR'R"NH; RR'R"R*N; RR'R"R*P tac R, R\ R\ R* 
ajiKHji MjiM saMemeHHbJM ajiKMJi, xnna CH3, CIC2H4, HOC2H4, C2H5 - C]oH2i, C^J^5CH2, 
3aMetueHHbiK cjieHafi mjih rexepoapMji, YH-(CH2-CH2YX-CH2CH2, Y = O m/im NH, k-=0-10; 
rexepoapoMaxHHecKHH Kaxnon xnna N-ajiKHJinHpHjiiiHHM, N-ajiKHjixjinojiHHHM, N- 

ajIKHJTHMH/ia30JrHHHJl, N-aJTKHJTXHa30JIHHM^ H X.n.; iCriAB^ (nOSepXHOCXHO aKXHBHbIM KaXMOH); 
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- PAV ATIAB', AmTIAB, r^e: ATIAB" - noBepxHOCTHO-afCTHBHbiii aHMOtt, AmITAB - aM4>OTepHoe 
nOBepXHOCTHO-aKTKBHOe BcmecTBo; 

11. OriTHMecKHM nojiapH3aTop corjiacHO n.l, OTjiHMaiomHHCH tcm, mto no KpafineH Mepe o;iho 
noji»pM3yK)mee noKpwTMC npeACxasjiaeT co6oh aHwsoTponHO norjiomaK)iuKM 

XlByjiy4ejlpej30MJlJ110lUMM CJIOM, c4K>pMMpOBaHHWM M3 aCCOiOMaTOB J^MXpOMHHblX KaTMOHHblX 

KpaCMTeaefi mjih hx CMCceii c noBepxHOCTHO-aicTHBHbiwii aKwoHaMu mjim mx cmccamm oGuxeH 
4>opwyj3i>i: 

{XpoMorcH] {-Z^(CH>)p -X^RR'R" PA V]„, fac: 

- XpOMoreH - xpoMo<j)opHajj cucreMa KpacHxejui 

- Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
-p-].10; 

-X = N,P; 

- R, r" 

. PAV = AITAB', AmITAB, rae: 

ATIAB* - rrosepxHOCiKO aicraBHSM ohhoh^ 

AaJIAB - aM4^cyrep>ioe noBepxHOCTHO-aicTMBHoe BeinecrrBo; 

-n- 1-2. 

12. OnxH^ecKHM noJiKpHsaxop corjiacHO n. lOAfMi. 11, OTjiH^afomHifCJi tcm, hto no KpanneH Mepe 

OJIHH OTXpO*raifeIH KaTHOHHBrH KpaCHTCJIb JJBJISeTC^ JUOMHHeCUteHTHBJM. 

13. OnTMHCCKMM nojDJpHsaTop corjiacHO n, 10a*mi. 1 1, oTjinHafomnfic^ tcm, hto no KpawHeH Mepe 

OilMH iU4XpOM4Hl>JM KaTMOHHbiM KpaCMTCJlb Bbl6paH M3 pa3pJ3Jia nOJlMMCTMHOBbiX (uwaHMHOBblX, 

reMMUMaHMHOBwx H T.n,) KpacKTCJiea, 

14. OnTHMecKHM noji5ipH3aTOp corjiacHo n. lO^n.l 1, OTJiHMaiomHiicH tcm, mto no KpaHHen Mepe 

OAHH AHXpOHHHblH KaXHOHHblH KpaCWXejlb Bbl6paU H3 pOSpRJlSi apMilKaGOHHCBblX KpacHTcaefi, 

15. OnTOMecKHH noji^ipHsaxop corjiacHO n. 10|M»fn.l 1, OTjinMaiomniiCfl tcm, hto no KpaHHen Mepe 

OAWH AMXpOKHHblii KaTHOHHblit KpaCWTCJlb Bbl6paH 113 pa3paaa reTepOUHKaWHeCKHX npOM3BOAHblX 
JXVi- « TpMapMil4>eHMJ3MeTaHOB (TMOnMpaHHHOBblX, nMpOHMHOBblX, aKpM^MHOBbJX, OKCa3MHOBbiX, 

™a3KHOBbLv, KcaHTeHOBbLv, a3WH08bL?c K T.n,) iq>aCKTeiiett- 

16. OnTHMCCKHM nojispHsaxop corjiacHO n.l, OTjinMaioinHncH tcm, mto no KpaHHefi Mepe ojxho 
nojiapM3yK)mee noKpbiTue AonojiHHTeiibHO co^epjKMT MOAH4)MKaTop, b KanecTBe Koxoporo woryx 
6i>iTb rM/ipot[>Mjii>Hi>ie m/mjim FM^po^Gnbie nojiMwepbj pasjiMMHoro xnna, BKJiiOMaa 
>fci4AKOKpKCTan/iMHecKMe, KpeMHMMopraHHHecKKe; afiacxMcj)WKaxopbi n /laicM, BiaitowaH 
KpeMHHifopraHHMecKHe, a xaicace HeHOHorenHbie noBepxHOCTHo-aKTHBHMe BemecTBa. 



1 7. OnTO^ecKHH nojMpHsaTOp corjiacHO n. 1 , oxjifPJafomHMC^ tcm, hto no iqjaifHeM Mepe oaho 
nojiMpM3yK>iuee jiOKpbiTMe AonojiuMxejiBHO co4iep:acMT cojiioGMSMpoBaHHMM KpacMxejib. 

1 8. OnrwHecKHH noiMpMsaxop corjiacHo n. 1 , oTjiH^afoimiHOi tcm, hto no KpaHHcfi Mepe ojmo 

nOJlJ3pM3yK)lUee nOKpblTMe COCTOMT M3 HCCKOUbKHX 4)parMeHTOB npOM3BOJll>HOM <|)OpMbJ, KOTOpWe 

Moryr OTjm^aTbCJJ iXBeroM h HanpaaneHHeM Beirropa no;MpH3auHH. 

] 9. OnTOHecKifH no/wpMsarop corjiacHO n. 1 , OTjiMHaiouxfiMCH tcm, hto ^TBjMerc^ MHorocjioifHMM a 
coiiep5«HT no Kpaiffleii Mepe HaHeceHHbix jxpyr Ha j^pyra noji5jpH3yK>mHx noKpferraii, xa^oe 

H3 KOTOpbLV COCTOMT H3 HCCKOJlblCKX <|)parMeHTOB npOH3BOAbHOM 4>OpMbl, KOTOpbie MOryT 

OTjiHMaxbca uBeroM \i HanpaBjieHweM Beicxopa nojiiipHsauiiH, npu 3tom uBer it HanpaBJieHMe 
BeKTopa nojtapiisami pa3Hbix cjioes Moryx He coBna^axb. 

20. OnTHHecKHH noji5ipM3aTop corjiacHO n,21, oxjiHMaioinHHCJi tom, hto Mecacjiy nojmpHsyiomHMH 

nOtCpWTMflMH /^OnOilHKTejlbHO COAep>KHT CJIOK H3 np03paHHblX GeCUBCTHbLX HilM OKpauieHHbix 

MaxepiiajiOB. 

2 1 . OnTKHeCKHH nojMpH3aTop corjiacHo n. 1 , OTjiifHaiomHHCM tcm^ hto MOK/cy no/uio>fCKOM h 
noji5ipH3yK>npfM noKpbiTHeM jjonojiHHTejibHO cojtep^icHT opHeHTHpyiomHH cjiOH, KOTopbiH Mo:aceT 
6biTb c<{K)pMpoBaH KaK M3 HeopraHWHecKKx MaTepaajiOB, xaK m Ha ochobc pa3JiHHHbLx nojiHMepoB. 

22. OnTHHecKHH noji5ipH3aTop corjiacHO n.l, oTjiHMaiomHHCH TCM, HTO Me:)4gay hojijio^kkoh h no 

KpaMHCH Mepe O/IHHM nO/DlpH3yK)mKM nOKpblTtieM AOnOilHWTejlbHO coa^p^kht AH4>4>y3HO 

OTpaiKaioiaHH cjtoh, KOTopbifi Mo:aceT cjiy»cHTb o^HospeMeHHO b KanecxBe 3jieKrponpoBO^uimero 

CJIOi3. 

23. OnxHHecKMH nojMpH3axop corjiacHO n. 1, oxjiHHafOimfifCH xeM, hxo b KanecxBC noOTO>KKH 
cojxep>Kiix AByjiy^ienpejiOMjmioixjtyK) njiacxHHy hjxh njieHKy, a nojiHpmyiouiee noicpbixiie 
c^pMupoBaHO no^ yrjiOM 45*^ k ochobhoh onTHHecKoiS och hooto^kkh. 

HCTOHHMKM HH^pMaUHH, npMHftXbie BO BHHMaHMe npH COCXaBJieHHM 3a»BKK: 

L nax, CUIA 5,007,942, kji. G 02 B 5/30, onyGji, 1991 

2. nax, CIllA 2,544,659; ka. 350-i48, ony6ji, 11 wapxa 1951 r. 

3. nax, ilnOHMM 1-183602 (A), kji, G 02 B 5/30, G 02 B 1/08, onySji. 21 mioji^ 1989 r. 

4. 3a^iBKa PCT WO 94/28073, ka. C 098 31/147, onyGji. 8 AeKa6pH 1994 r, - npoTOTHn 

5. 3aaBKa na naxenx PO 951 17403, kji. G 02 B 5/30; BM 26 (1997), c. 239. 

6. J Cognard, Molecular Crystalls and Liquid Crystalls, 1, 1982. 



OriTHHecKMii nonsipMsarop 




Pmc. I . ^yHKUHfi nojT^pHsaropa ceera 



Hanpa&aneHiie 
CBcra 



Oct nojiiipHsamiH 




noH5rpH3y£Oiuee tiOKpsmte 



AByjiy^enpejiOMJiHK)mafl rmcHKa 



Phc. 2 



PE<PEPAT 
OmmecKMii najmpHsarop 



HsoGpereMMC othocmtc^j k ojithkc, a mmchho, k onTMHecKMw nojuapMsaTopaw, Konropbie MOiyr 
6biTb HcnoiibsoeaHw b apoHjBOACTBe noiiapKsauwoHHbix ofiCHOK m ctcko/i, b tom HHC/ie 

JiaMMHMpOBaHHbJX aBTOMOGMUbHOM JlpOMblUlHeHHOCTM, CTpOMTCUbCTBa M apx^TCKTypbl. KpOMC 

Toro, soHBirnGMbLG JXnC Moryx Sbixb xaioKe Mcno/ibsOBaHbi e npoHSBOACXBe ^^CK ztMcrtneeB k 

ItHJlltlKaTOpOB. 

SaAanefi HacxoHmero M3o6pexeHHR hbsulgtcr cos/iaHHe BbicoK034>4><^KTKBHoro 6e3fle4)eKXHoro 
onxMHecKoro jiojiapM:iaxof^ wa ochobc ojiHopOAHbix nojuipMayiojmMx noKpbixMii (nn), 
oSjiaaaioiuMx HapJtay c hh3koh 3jieicrponpOBOjiHCXbio (MeneelO'^^ om'Vcm"^). 

ncKxraBjieHHaa aa^ana peiuaercja Gjiaroj^apji MCnojib30BaHMio npM M3roxOBjieHMM onxMsecKOro 
nojMpHsaxopa b Ka^ecxee no KpaHHCH Mcpe o^Horo no/iiipHsyiomero noKpbixH^ aHHSOxponHO 
norjiomajomero AByjiyMcnpejiOMjiaiomero cjioji, c4>opMMpoBaHHoro m3 accouwaxoB A>ixpoM4Hbix 
KpacHxejiefi, co^epjicamHx HOHoreHHbie rpynnbi, hjih hx cMeceii c no KpaHHen Mcpe ozihhm mojicm 

nOBepXHOCTHO-aKTHBHblX HOHOB HUH HX CMCCeH. 

3aHBitaeMbiH onxMHecKKM no/LftpH3axop npcACxaBJuiex co6om noAiio>KKy c aaHecenHbiM na nee 
no iqoaMHefi Mepe oj^hmm nojiapMsyiomMM nOKpbJXMCM, c4>opMMpOBaHHbiH m3 accouMaxOB 
AHxpotTTObix KpacHxejieii, coziep^inHX HOHorcHHbie rpynnbi, hjih hx CMCcefi c no KpafineH Mcpe 
ojiHMM MOJiew noBepxHOCXHO-aKTMBHbix HOHOB MUM HX CMeccM-. Koxopbie MOryx o6ecne4MBaxb 
nojmpHsauHK) ne xoabKO & bmahmoh nacxM cncicxpa, ho h b y<I> o6/iacxM, a xaioKC G-xh^khch HK 
oGnacTM. 

nojiHpMsytomee noKpbixMe npeACxae/iKex coGoii aHttaoxponHO norjiOLuatomnK 
AByjiy^enpejiOMiuiiomMM cjiom, b KOxopOM hjiockocxh xpoMo4>opHbJX chcxcm Monexyji 
AHxpoMHHoro KpacHxejia h jie^Kamwe b hmx AnnojibHbie MOMcnxbi onxHMCCKoro nepexoiia 
OAHopoAHO opHCHXwpoBaHbi oxHOCHxejibHO HanpaBAeHMH, KOxopoe sanaercH jihGo noBepxHOCxnow 
aHM30xponMeH, jih6o HanpaBneHMeM MexaHHHecKoii opHCHxauMH, jim5o nojx B03AeMCXBHeM 
ajieicxpocTaTHHecKHX, MarHHXHbix hjih ajieKxpoMaranxHbix nojiefi. 

CymecxBeHHbiM oxjimmhcm Hacxojimero H3o6pexeHHa jiBJiMexcji xo, 4x0 onxM4ecKMM 
nojiiipH3axop co^epjicHX b KanecxBe no KpaHHefl Mepe oahofo noji»pH3yiomero noKpbixHfl 
aHH30xpoHHO norjiomaiomMM AByjiy4enpejiOMjiHK)iiiMH cjiom, c4)opMMpOBaHHbiM m3 accounaxoB 
AHxpoHMHbix KpacHxejien, coAep>KainHx noHorenHbie rpynnw, hjih hx CMecefi c no KpaHHen Mepe 

OOTHM MOJieM nOBepXHOCXHO-aKTHBHbiX HOHOB HJIH HX CMCCeH. 
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HajiHHHe MajionoMBPDKHhiK opraHHHecKHx HOHOB B nojuipHsyiomMx noKpMTfOLK saaBJMeMoro 
onTMsecKoro nojiapHaaxopa oGecneHMBaer MM3KyK> 3JieKTpojiOBOjiHOCTi>, mto b cbok> 04epe;ib 
CHKacaer 3HepronoTpe6jieHHe h xeM caMbiM yBejiwHHBaex cpoK cji)Ofc6bi xcMAKOKpHCxajuiMHeCKHx 
ycrpoHCTB,. 

Kpowe Toro, noBepxHOCXHO-aicTHBHbie ceoHCTBa accouttaxoB oGecnenKBatOT xopomyK) 
opweHTMpyiomyK) cnocoGnocxb nojuapMaaioiUHx noKpbiTMfi, xoxopaa wo^Ker peryjiMpOBETbCJj 
nyrcM BapbuposaHiDi npMpoAhi noBepxHOCTHO-aicTOBHoro BeuiecxBa. 

B KanecTBe KpacHTens sansjiMCMbiii oiiTfmecJoiB nojMpaaaTop MOiKcr coAep;K:aTb KpacHxe-fiJi, 
BbiGpaHHbie M3 Kjiacca: a^OKpacMTejiefi, ajHxpaxMHOHOBbJx, nonMUMKjiMMecxMx (xyGoBbix), 

KHJlHrOHaHblX, nO/lHMeTKHOBblX, apHilKap60HHeBbiX H AP., OTHOCHLUHeCH B CBOK) OHepCAb K 

paspjiay npjawbix, aKTMBUbLx, KMCJioxHbix, MexajiJiOKOMJijieKCHbix, xaxMOHHbix (ocHOBHbix) M x.n. 
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AN OPTICAL POLARIZER 

The invention relates to optics, particularly, to optical light polarizers, that can be 
suitably used in manufacture of polarizing films and glass, including laminated films and 
glass for automotive industry, construction and architecture. Further, the claimed optical 
polarizers can be used in manufacture of liquid-crystal displays and indicators. 

Light polarizers that convert the natural light into the polarized one are one of the 
necessary elements of the up-to-date liquid-crystal (LC) devices for displaying 
information, control systems and light-operated locking. 

The presently used polarizers are represented by a polymer film, oriented by 
uniaxial extension, dyed in mass by organic dyes or iodine compounds. As a polymer, 
polyvinyl alcohol (PVA) [1] is mainly used. 

PVA-based polarizers, dyed with iodine, have high polarizing characteristics and 
are extensively used in manufacture of liquid-crystal indicators for screens, watches, 
calculators, personal computers, etc. 

However, an high cost and a low thermal resistance of the PVA-based polarizers do 
not allow to use them in manufacture of consiamer goods, in particular in manufacture of 
multi-layer glass and films for automotive industry, construction and architecture. 

The analog of the claimed optical polarizer is an optical polarizer representing a 
substrate, whereon applied is a molecularly-oriented layer of a dichroic material capable of 
forming a nematic phase [2]. 

To produce a light-polarizing film, a dichroic material is applied in the form of a 
true solution on a substrate impermeable surface, which surface has been preliminarily 
provided with anisotropy by a mechanical rubbing using various materials (leather, paper, 
fabric, etc.). In the course of the subsequent partial evaporation of a solvent, a dichroic 
material solution undergoes the nematic liquid-crystal state stage, in which state, under 
action of the surface anisotropy, orientation of molecules of a dichroic material takes 
place. After evaporation of the residual solvent under the controlled conditions, that 
prevent disruption of the orientation, a molecularly-oriented polarizing film is formed 
upon the substrate surface and consists of arranged in parallel and oriented in single 
direction molecules of a dichroic substance, as which the dichroic dyes [2] were used. 
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A polarizer of the similar type [3] is a polarizing plate manufactured by applying a 
solution of some aso-dyes upon a preliminarily rubbed surface of a substrate, with 
subsequent drying. 

Optical polarizers [2] or [3] have an higher thermal resistance as compared with a 
polarizer based on PVA, because a dye's molecularly-oriented tilm exhibits an higher 
thermal stability and can be formed on such highly-resistant materials, as glass. 

The following should be mentioned in the first place as disadvantages of polarizers 
[2] and [3]: an insufficient polarizing capability and a low contrast, as well as the necessity 
of the preliminary orientation of a substrate by repeated rubbing that is rather difficult to 
realize in production quantities. 

In terms of the technical essence, the most pertinent prior art is an optical polarizer 
consisting of a substrate whereon applied is a thin film of a molecularly-arranged layer of 
dyes, being sulfonic acids or their nefi-organic salts of aso- and polycyclic compounds, or 
their mixtures of general formula (I): 
{Chromogen} (SOsM^, where 
Chromogen is a dye's chromophoric system; 
-M - H^, Li^, Na^ K", Cs^, NH4^; 

that are capable of forming a stable lyotropic liquid-crystal phase, which allows to 
produce, on their basis, stable lyotropic liquid crystals (LLC) and compositions based 
thereon [4]. 

For manufacture of the known optical polarizer [4]: LLC of a dye is applied on the 
substrate surface, with simultaneous mechanical orienting wdth subsequent evaporation of 
a solvent. Thereby on the substrate surface formed is a thin film of a molecularly-arranged 
layer of a dye - a polarizing coating (PC) capable of polarizing the light. 

In addition to an high thermal and light resistance, polarizer [4] has an higher 
polarizing efficiency as compared v^th polarizers [2] and [3], because the orientation 
method based on the mechanical arranging of LLC is a more efficient method for 
producing a molecular arrangement of a dye being in the nematic liquid-crystal state, as 
compared with influence of the surface anisotropy. 

A relatively low conductivity caused by the presence of mobile non-organic cations 
or a proton is to be considered as a disadvantage of polarizer [4]. In this connection, in use 
of said polarizers [4] as the internal ones for manufacture of liquid-crystal indicators (LCI) 



there emerges the necessity of the use of additional protection layers over the internal 
polarizers, because otherwise the power consumption increases several times, which in 
txim reduces the service life of LCL 

Moreover, optical polarizer [4] has, besides a relatively low polarizing et^iciency, a 
rather low orienting capability of LC^s, and for this reason for manufacture of more 
efficient LCVs the additional layers for orienting a LC have to be used. 

Another disadvantage of polarizer [4] is also the heterogeneity of its properties 
across the area, caused by the circumstance that the dyes used for manufacture of a LLC- 
polarizer that comprise water as the main component, have an insufficient wettabilit}' of 
the surface and a pronounced viscous-elastic Theological properties which make difficult 
the production of homogeneous, and in particular thin, less than 0.1 mem, polarizing 
coatings. 

It should be also noted that for manufacture of the known optical polarizer [4] only 
the dyes whose chromophoric system feature is the ability to form a stable lyotropic liquid- 
crystal phase can be used. 



4 



The goal of the invention is to provide an highly-efficient defectless optical 
polarizer basing on homogenous polarizing coatings (PC) having an adjustable capability 
of orienting LC, alongside with a low conductivity (less than 10'**^ Ohm^ . cm'^). 

The set goal is to be attained by using in manufacture of a polarizer, as at least one 
polarizing coating, an ultra-thin anisotropically absorbing birefringent layer formed of 
associates of dichroic dyes, comprising ionogenic groups, or their mixtures, with at least 
one mole of surfactant ions or their mixtures. 

Said associates essentially are surfactants (SUR), wherein, depending on the 
number of ionogenic groups, molar ratio and type of a surfactant ion, a molecule of a 
dichroic dye can both play the role of hydrophilic (polar) component, and perform the 
function of the hydrophobic part of a SUR. 

For example, in the presence of two ionogenic groups in a molecule of a dichroic 
dye, when it is subjected to condensation with one mole of a surfactant ion, a surfactant 
associate is produced, wherein the hydrophilic part is directly connected with the dye 
molecule. When a dichroic dye is subjected to condensation with one ionogenic group with 
one mole of amphoteric SUR, there will be produced an associate, wherein a dye molecule 
will be in the hydrophobic part. Below cited are various combinations of different types of 
dyes having different type of surfactant ions and substances. As a result of such 
condensation, the associates having the SUR properties are produced, and their 
distinguishing feature is their trend to the aggregation with formation of micelles 
(aggregates), including those of the anisometric form. Molecules of the dichroic dye can be 
disposed both in the periphery, and inside the aggregates or micelles, which of a great 
importance for orienting a LC in LCI. 

When a certain concentration is reached by a solution of said aggregates, said 
solution is capable of formation of a lyotropic liquid-crystal phase; when said phase is 
applied on the substrate surface, with simultaneous orienting action, an anisotropically 
absorbing birefringent layer can be formed, in which layer planes of chromophoric systems 
of the dichroic dye molecules and, lying therein, dipole moments of the optical transition 
are homogeneously oriented with respect to the direction that may be determined either by 
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the surface anisotropy, or by the direction of mechanical orientation, or under the action of 
magnetic or electromagnetic fields. 

As a dye, the claimed optical polarizer can comprise dyes selected from the 
following classes: aso-dyes, anthraquinonic, polycyclic (vat), indigoid, polymethyne, 
arylcarbonic dyes, etc., in turn belonging to those of the direct, active, acid, metal-complex 
classes, cationic (basic) etc. classes. 

At least one dichroic dye can be selected among the: dyes capable of forming a stable 
lyotropic liquid-crystal phase. 

An optical polarizer according to the invention can comprise at least one polarizing 
coating being an anisotropically absorbing birefringent layer of associates of dichroic 
anionic dyes, or their mixtures with surfactant cations and/or amphoteric surfactants, or 
their mixtures of general formula (II): 

(iVrO'X^-)„,pvrO'X'-(CH2)p-Z-]g {Chromogene} [-Z-(CH2)p-XO*SUR]f (XOSUR)„, 

where 

Chromogene is a dye chromophore system; 
Z=S02NH, SO2, CONH, CO, O, S, NH, CH2; 
P=l-10; 

f=0-4;g=0-9; 

n = 0-4, m = 0-9, 

n+f= 1-4; m+g = 0-9; 

X, X' = CO, SO2, OSO2, PO(0'M^; 

M = H; non-organic cation of the following type: NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, 
Co, etc.; organic cation of the following type: RHN3, RR^NHj, RR^R^^NH; RR^R"R*N; 
RR R^^R*P, where RJl\ K\ R* = alkyl or substituted alkyl of the follov^ng type: CH3 
CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, substituted phenyl or heteroaiyl, YH-(CH2- 
CH2Y)k-CH2CH2-, Y = O, or NH, k = 0-10; heteroaromatic cation of the following type N- 
alkylpyridinium, N-alkylquinolinium, N-alkylimidazolinium, N-alkylthiazolinium, etc.; 
K'SUR^; 

SUR - KSUR^ K'SUR^ AmSUR, where: 

KSUR^ and K'SUR"^ are surface-active cations, AmSUR is amphoteric surfactant; 
At least one dichroic anionic dye can be selected among the following series: 
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• dyes capable of formation of a stable lyotropic liquid-crystal phase, for example, sulfonic 
acids of derivatives of indanthrone, sulfonic acids of derivatives of symmetric 
diphenyldiimides and dibenzimidazoles of naphthalene- 1,4, 5, 8-, perilene- and antanthrone- 
3,4,9,10-tetracarboxylic acids, direct yellow lightfast O [4], etc; 

• direct dyes, e.g. benzopurpurene 4B (CI. 448), CI direct orange 26, CI. direct red 48 
or 51, CI. direct violet 88, CI. direct blue 19, etc.; 

• active dyes (triazinic, vinylsulfonic or Protions T), for example, CI. active red 1, CI. 
active yellow 1, CI. active blue 4, etc.; 

• acid dyes, for example various derivatives of bromaminic acid, acid bright-red 
anthraquinonic N8S, bright-blue anthraquinonic (CI. 61585), acid green anthraquinonic 
N2S, acid green anthraquinonic N4Zh, CI acid red 138, CI. acid yellow 135, CI, acid 
red 87, CL, acid black 1, etc. 

• of the series of sulfonic acids of polycyclic dyes, e.g. asymmetric phenylimides and 
benzimidazoles of naphthalene-1,4,5,8-, perilene--..., and antanthrone-3,4,9,10- 
tetracarboxylic acids, disulfo-acid of derivatives of indigo, thioindigo or chinacrydone 
and other sulfonic acids based on the vat dyes and pigments; 

• luminescent dyes. 

The optical polarizer according to the invention can comprise at least one 
polarizing coating being an anisotropically absorbing birefringent layer of associates of 
dichroic cationic dyes, or their mixtures with surfactant anions and/or amphoteric 
surfactants, or their mixtures of general formula (HI): 
lvrO'X-)„ nvr^O'X'.(CH2)p-Z-]g {Chromogene^} SUR, where; 
.Z =S02NH, SO2, CONH, CO, O, S, NH, CH.; 

p=l-10; 

g = 0-l;m = 0-l; 

m+g-1; 

X - CO, SO2, OSO2, PO(0"M^; 

M = H; non-organic cation of the following type: NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, 
Co, etc.; organic cation of the following type: RNH3 RR^NH2; RR^R^^NH; RR^R^^R*N; 
RR^R^ R*P, where R, R\ R \ R* = alkyl or substituted alkyl of the following type: CH3, 
CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, substituted phenyl or heteroaryl, YH-(CH2- 
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CH2YX-CH2CH2, Y = O, or NH, k = O-IO; heteroaromatic cation of the following type: N- 
alkylpyridinium, N-alkylquinolinium, N-alkylimidazoIinium, N-alkylthiazolinium, etc.; 
KSUR"^ (surface-active cation), SUR = ASUR", AmSUR,- where: ASUR* is surfactant 
cation, AmSUR is amphoteric surfactant; 

The optical polarizer according to the invention can comprise at least one 
polarizing coating being an anisotropically absorbing birefringent layer of associates of 
dichroic cationic dyes, or their mixtures with surfactant anions, or their mixtures of general 
formula (IV): 

{Chroinogene}-[Z-(CH2)p - RR R^^ SUR]„, where 

Chromogene is a dye chromophoric system; Z = SO2NH, SO2, CONH, CO, O, S, NH, 
CH2; 
p=l-10; 
X = N, P; 

R, R\ R^^ = aikyl or substituted alkyl of the following type: CH3, CIC2H4, HOC2H4, C2H5, 
C3H7; 

SUR =ASUR', AmSUR, where: ASUR' is a surface-active anion, AmSUR is an 
amphoteric surfactant; 
n = l-4; 

At least one dichroic cationic dye can be selected from the following series: 

• luminescent dyes, 

• polymethyne (cyanine,'hemicyanine, etc.) dyes, 

• arylcarbonic dyes, 

• heterocyclic derivatives of di-, and triarylphenyl methanes (thiopyraninic, pyroninic, 
acrydinic, oxazinic, thiazininc, xantenic, azinic, etc. dyes). 

To provide the required physical-mechanical, adhesion, aligning, and other 
properties: at least one polarizing coating of an optical polarizer can further comprise a 
modifier, in capacity of which modifier the following can be used: hydrophilic and/or 
hydrophobic polymers of various types, inclusive of liquid-crystal polymers, silicon- 
organic polymers; plasticizers and varnishes, including silicon-organic substances and also 
non-ionogenic surfactants. Introduction of a modifier that can be done both at the stage of 
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formation of the LLC-phase, and also using a treatment of an already produced polarizing 
coating, allows to diminish the light dispersion that can occur due to the presence of 
micro-defects in a polarizing coating. 

The peculiarity of the associates based on dichroic dyes having surfactant ions is 
their capability to increase owing to the solubilization phenomenon, the solubility of the 
water-insoluble dyes in the water and aqueous-organic media, which allows to obtain a 
polarizer, wherein at least polarizing layer additionally contains a solubilized dichroic dye. 
Depending on the structure, the dipole moment of the solubilized dye optical transition can 
either coincide with the associated dye optical transition dipole moment, or situated at a 
certain angle thereto. This depends both on the surfactant ion structure, and molar ratio of 
dye : SUR in an associate. 

Thus, the claimed polarizer is a substrate, whereon applied is at least one polarizing 
coating (PC) formed of associates of dichroic dyes comprising ionogenic groups, or their 
mixtures with at least one mole of surfactant ions, or their mixtures, which are able to 
provide polarization not only in the visible spectrum range, but also in the UV range, and 
also in the near-ER range. In case of application of dichroic dyes, wherein the absorption 
takes place only in the UV-range, PCs can be used as the phase-deterring layers. 

A PC is an anisotropically absorbing birefringent layer wherein planes of 
chromophoric systems of the dichroic dye molecules and, lying therein, dipole moments of 
the optical transition are uniformly oriented with respect to the direction determined either 
by the surface anisotropy, or the mechanical orientation direction, or imder the action of 
electrostatic, magnetic or- electromagnetic fields. 

The essential distinguishing feature of the invention is that an optical polarizer 
comprises, as at least one polarizing coating, an anisotropically absorbing birefringent 
layer formed of associates of dichroic dyes comprising ionogenic groups, or their mixtures 
with at least one mole of surfactant ions, or their mixtures. 

As a result of condensation of dyes having SUR, formed are associates having the 
surfactant properties, whose distinguishing feature is the trend to aggregation with 
formation of micelles (aggregates), including those of the anisometric form. The dichroic 
dye molecules can be disposed both in the periphery, and inside aggregates or micelles. 

In the case of the internal disposition of the dye molecules: on the surface of the 
anisotropically absorbing birefringent layer there will be positioned the hydrocarbonic 
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radicals of a SUR, which are a good orientant for a liquid crystal. By varying the radical 
structure, the orienting ability of a PC can be changed, which is of a great importance for 
manufacture of LCIs of various types. 

The presence of the low-mobility organic ions in the polarizing coatings of the 
claimed optical results in a low conductivity, which in turn reduces the power 
consumption, thus extending the service life of LC-devices. 

Surfactant properties provide a good wettability and adhesion of LLC 
compositions, and when said compositions are applied on the substrate surface, there are 
produced, after drying, defectless homogenous PCs, wherein the thickness difference does 
not exceed 5%. 

In contrast with the known polarizer [4], the use of associates of dichroic dyes 
comprising ionogenic groups, or their mixtures with at least one mole of surfactant ions, or 
their mixtures, allows to adjust the hydrophobic-hydrophilic balance in a molecule of a 
dichroic dye, which is of a great importance for formation of a lyotropic liquid-crystal 
(LLC) phase. Thus, formation of a predetermined hydrophobic-hydrophilic balance is one 
of the conditions for forming, of such dye molecules, the over-molecular aggregates; when 
such aggregates reach a certain concentration, a solution transits into the arranged liquid- 
crystal state. 

The nature of a surfactant, besides influencing the hydrophilic-hydrophobic 
balance, also significantly influences the solubility of associates in different solvents, 
which in turn unconditionally influences both the size of aggregates and the process of 
formation of the LLC phase. 

Thus, varying of these two factors - the hydrophilic-hydrophobic balance and 
solubility of associates of dichroic dyes comprising ionogenic groups, or their mixtures 
with at least one mole of surfactants, or their mixtures - allows to adjust both the formation 
process and the type of LLC-phase. This, in its turn, is the circumstance whereon depends 
also the molecular arrangement degree and, hence, the polarizing parameters of the PC 
formed after the LLC-composition is applied on the substrate surface, with subsequent 
removal of a solvent. 

The operation principle of the claimed optical polarizer is based on that the non- 
polarized light, while passing through the PC is partially absorbed by the dye 
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chromophoric system. Thereby, only that portion of the light waves passes through the PC, 
in which portion the oscillation direction of the electric component of electromagnetic 
field is perpendicular to the dipole moment of the optical transition (Fig. 1). 

The use, as a polarizing coating, of an anisotropically absorbing birefringent layer 
formed of associates of dichroic dyes, comprising ionogenic groups, or their mixtures with 
at least one mole of surfactant ions, or their mixtures, allows to produce an optical 
polarizer: 

• wherein at least one polarizing coating consists of a number of fragments of an 
unspecified shape, that may differ in colour and the polarization vector direction. 

• which is a multi-layer one and comprises at least two applied one upon another 
polarizing coatings, each consisting of several fragments of an unspecified shape, which 
may differ in colour and the polarization vector direction, the colour and polarization 
vector direction of different layers may not coincide; 

• which, between the polarizing coatings, further comprises layers of the transparent 
colourless or dyed materials; 

• which, between the substrate and polarizing coating, further comprises the orienting 
layer, that may be formed both of ixo^-organic materials, and on the basis of different 
polymers; 

• which, between the substrate and at least one polarizing coating further comprises a 
diffuse-reflection layer that may serve, at the same time, as the conductive layer. 

• which, as the, substrate, comprises a birefringent plate or film, and the polarizing 
coating is formed at angle 45*^ with respect to the main optical axis of the substrate. 

The associates used for formation of the polarizing coatings have an high solubility 
not only in water and aqueous-organic solvents, but in the organic solvents as well, which 
is of a great importance for the case of applying very thin anisotropically absorbing 
birefringent layers. 

The use of associates of dichroic dyes, comprising ionogenic groups, or their 
mixtures, comprising at least one mole of surfactant ions or their mixtures, for forming the 
polarizing coating in manufacture of the claimed optical polarizer allows, as for the known 
polarizer [4], to use a standard equipment for applying different coatings, e.g. installations 
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used in paint- and varnish-producing industry, as well as printing equipment of various 
types, including the flexography units. 

Using associates of dichroic dyes, comprising ionogenic groups, or their mixtures 
comprising at least one mole of surfactant ions or their mixtures, optical polarizers being a 
substrate whereon applied is a PC consisting of several fragments of an unspecified shape, 
that may differ in the colour and the polarization vector direction can be manufactured. Id 
est, the polarization direction can vary arbitrarily on the substrate surface, which allows to 
produce in this way the polarizing patterns having different direction of each fragment. 

For preparing such optical polarizers the following technique can be used: by 
printing (flexography, letterpress printing or gravure printing) on a PC having the identical 
polarization vector direction, applied is a pattern in the form of a layer of a water-insoluble 
vamish of the required shape. After the varnish has been solidified, the unprotected layer 
of the PC is washed by a suitable solvent (water, or a mix of water and an organic solvent). 
Then a PC is applied on the substrate once again, which PC can differ in the colour and the 
polarization vector direction from the fixed PC vamish layer. After that a vamish layer of 
the required shape is applied once again, which layer leaves the previous pattern 
unprotected. After solidification with subsequent washing by a solvent, a polarizing pattern 
is produced, where the areas differ both in the colour and the polarization vector direction. 

Using different methods of the multi-roll printing technique, multi-colour 
polarizing pattems according to the «roll-to-roll» method can be provided. 

Use of different glues instead of a vamish allows to manufacture, on any surface, a 
polarizer in the form of self-gluing polarizing films, and also it can be manufactured by 
applying a glue layer on a PC in the form of a pattern, with subsequent transfer; this 
technique can be used both in manufacture of LC indicators with the external disposition 
of polarizers, and for different kinds of protection of trade marks, or for the purpose to 
provide diverse colour effects, e.g. in advertising. In manufacture of an optical polarizer 
according to the glu^ technique, a technique of the reverse transfer is also possible: 
application of a glue layer of the necessary shape upon the required surface, positioning of 
a film, having a PC applied thereon, upon a glue, and tearing-off A PC layer 
corresponding only to the glue layer shape will be removed from the film surface on the 
required surface. 
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Use of associates of dichroic dyes, comprising ionogenic groups, or their mixture 
comprising at least one mole of surfactant ions or their mixtures, also allows to realize the 
layer-by-layer technique of application of a PC. Thereby it is possible to produce optical 
polarizers consisting of several applied one upon the another PCs, each consisting of 
several fragments of an unspecified shape, that may differ in the colour and the 
polarization vector direction. 

A subsequent PC of the same dye or another dye can be applied immediately on the 
preceding PC, or on the intermediate layer of a transparent material, which material can be 
either colourless, or dyed one. Thereby the polarization vector direction of next PC can 
change arbitrarily with respect to direction of polarization axes of the preceding PC. 
Thereby, the PC can be implemented also of other materials, particularly according the 
techniques [2], [3] Or [4]. 

Thus, an optical polarizer, which between PCs can further comprise layers of 
colourless or dyed materials, can be provided 

When the polarized light plane is rotated in a polarizer, brightening of some areas 
and dying of other areas (in case of monochromatic optical polarizers, wherein different 
areas of one colour have different directions of the polarization vector) can occur. In case 
of the use of different dyes, when the polarized light plane is rotated, there will occur 
either vanishing of a pattern dyed in different colours (in the case when areas of different 
colours have the identical polarization vector direction), or the sequential vanishing of 
areas of different colours, differing in terms of the polarization vector direction. In case of 
the multi-layer PCs, particularly when intemiediate transparent dyed materials are used, 
the number of possible versions v^ll increase. 

The above-cited examples of polarizers is of an interest as regards creation of 
special colour effects (advertising, show-business), and for protection of trade marks and 
securities, etc. 

For formation .x>f PCs using concentrated solutions of associates, the techniques 
used for producing polymer films also can be used, for example: sheet-die extrusion, 
casting, etc. 

In formation of a PC, the magnetic, electromagnetic and electrostatic fields can be 
used as an additional orienting action, which fields can be used in the cases when the time 
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of application is not limited, and for formation of a dichroic light polarizer used are diluted 
solutions of organic salts of dichroic anionic dyes according to technique [2]. 

Selection of the application method is also determined by the substrate type, which 
can be a hard flat, spherical or cylindrical, transparent or reflecting surface of an organic or 
non-organic glass, silicate glass having a deposited thereon semiconductor layer, silicon 
plates with a deposited aluminium layer. 

Prior to application of a PC, an orienting layer can be formed according to the 
technique used for applying the orienting layers in manufacture of liquid-crystal cells [6]. 

Thus, an optical polarizer that, between the substrate and polarizing coating, 
additionally comprises an orienting layer formed of both non-organic materials, and on the 
basis of various polymers, can be produced. 

The substrate surface in forming a PC can be additionally modified using different 
sublayers, including the optically active sublayers, for example the diffuse-reflection, 
birefringent or phase-deterring coatings. Thus produced is an optical polarizer 
characterised in that between the substrate and the polarizing coating it further comprises a 
diffuse-reflection layer, which can also serve as a conductive layer. 

When as the substrate, used is a quarter- wave plate or film, e.g. made of poljrvinyl 
alcohol or polyethylene terephthalate, when a PC is applied at angle of 45° with respect the 
main optical axis of the substrate, a circular polarizer can be produced (Fig. 2, a and b is the 
direction of the extraordinary and ordinary rays, respectively, n is the PC polarization 
vector direction). 

In forming PCs using associates of dichroic dyes comprising ionogenic groups, or 
their mixtures with at least one mole of surfactant ions, or their mixtures, optical polarizers 
in the form of flexible polarizing plates, including the self-gluing ones can be produced on 
polymer films (polyethylene terephthalate, polycarbonate, triacetylcellulose, other 
transparent materials). 

For manufacture of the claimed optical polarizer on the basis of associates of 
dichroic dyes comprising ionogenic groups, or their mixtures with at least one mole of 
surfactant ions, or their mixtures, also diverse glues, including polyvinyl butyral, can be 
used for the purpose to obtain various kinds of laminated structures, e.g. triplex glass and 
multi-layer films, which is of an interest for automotive industry and architecture. 
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For manufacture of the claimed optical polarizer the following can be used: 
aqueous, aqueous-organic and organic solutions of dichroic anionic dyes that can be 
prepared either by gradual increase of concentration of diluted solutions of the dye 
associates (e.g. using evaporation or membrane filtration), or by solving the dry associate 
of dyes in a suitable solvent (water, a mixture of water and alcohols, bipolar aprotic 
solvents of DMF or DMSO type, cellosolves, ethyl acetate and other water-miscible 
solvents) to achieve a required concentration. 

Depending on a method employed to form a PC, used are dye solvents having 
concentration 1 - 30%. 

When method [2] is used, it is preferable that on the substrate surface, preliminarily 
rubbed in a desired direction, more diluted solutions will be applied, while when a PC is 
formed without preliminarily rubbing of the substrate using the mechanical orienting 
according to technique [4], used are more concentrated dye solutions, including those that 
form the stable lyotropic liquid-crystal phase. 

Similarly to the case of neii- organic s£iiutiens [4], the mechanical arrangement of 
stable LLC-compositions based on associates of dichroic dyes, comprising ionogenic 
groups, or their mixtures having at least one mole of surfactant ions or their mixtures, can 
be carried out under the action of the forces causing a tension strain on meniscus which is 
formed in time of the wedging-out tear-off of one surface from the other one, between 
which disposed is a LLC-layer, or in time of application of a shearing force, which can be 
done simultaneously with application of a LLC on the substrate surface. 

Orienting-of a LLC on the substrate surface under the action of a shearing force can 
be implemented when a LLC is applied using a die or doctor blade, the latter can be of the 
knife- or cylindrical-type, • 

Solutions of associates of dichroic anionic dyes, comprising ionogenic groups, or 
their mixture comprising at least one mole of surfactant ions or their mixtures, further can 
comprise, besides water-raiscible organic solvents, the non-ionogenic surfactants, binding 
and film-forming reagents, and as such the following can be used: polyvinyl alcohol, 
polyvinyl pyrrolidone, polyacrylic acid and its esters, polyacrylamide, polyethylene oxide 
and polyethylene glycols, polypropylene glycol and their co-polymers, ethyl and oxypropyl 
esters of cellulose, sodium salt of carboxymethyl cellulose, etc. 
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Further, to improve stability of associates of dichroic dyes comprising ionogenic 
groups, or their mixtures comprising at least one mole of surfactant ions, or their mixtures, 
they can comprise hydrotropic additives of the amide series, for example: 
dimethylformamide, alkyl amides of phosphoric acid, urea and its N-substituted 
derivatives, N-alkylpyrrolidone, dicyanamide, as well as their mixtures, and mixtures of 
amides and glycols. 

However, an high solubility in the aqueous-organic mixtures having an high 
content of an organic solvent, or in organic solvents, and also the presence of a surfactant 
ion in the structure of associates often allow to avoid the use of surfactants, for the 
compositions used to form a PC have an high wettability of the hydrophobic surfaces. 
Further, an high solubility of dyes allows to form, for formation of a PC, more 
concentrated solutions, which allows to produce optically dense DPLs having an high 
polarizing efficiency. 

To prepare associates of dichroic anionic dyes, comprising ionogenic groups, or 
their mixture comprising at least one mole of surfactant ions or their mixtures, a nimiber of 
techniques can be utilized. 

One of them consists in the neutralization of diluted solutions of suitable acid 
forms of the dichroic anionic dyes using aliphatic or heterocyclic amines or hydroxides of 
tetra-substituted ammonium cations, comprising, as one of substituents, a hydrocarbonic 
radical with 8-18 carbon atoms. Acids of the dyes to be used are preliminarily purified to 
remove mineral salts; for example, they are washed by hydrochloric acid, with subsequent 
drying at lOO^'C. - 

Another technique consists in heating of solutions of ammonium salts of dichroic 
anionic dyes having appropriate surfactant bases at the temperature over 60*'C, at which 
temperature the released ammonia volatilizes, and a desired associate is formed. Ordinary 
reactions of cation exchange using ion-exchanging resins or the membrane technique can 
also be used. 

The third, more general method, suitable to prepare associates of any dichroic dyes, 
comprising ionogenic groups, or their mixture comprising at least one mole of surfactant 
ions or their mixtures, consists in exchange of different ions for surfactant ions. The 
exchange can be carried out with the aid of the membrane techniques which also allow to 
implement, at the same time, purification of solutions of associates of dichroic anionic 
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dyes, comprising ionogenic groups, or their mixtures comprising at least one mole of 
surfactant ions or their mixtures, so that to remove the alien non-organic and organic 
admixtures. Introduction into a solution, in the course of the membrane purification, 
various complexones, e.g. trilone B, or «cro\vn ethers», allows to remove multivalent 
cations (Ca, Cu, Al, etc. ), which also can be a cause of formation of particles and residue. 

As seen in the following Table, the claimed optical polarizers based associates of 
dichroic dyes, comprising ionogenic groups, or their mixtures comprising at least one mole 
of surfactant ions or their mixtures, have a low conductivity as compared with the known 
ones. 
TABLE 



Characteristics of optical polarizers 



No 


Dye 


Formula 


Conductivity 
X 10 ohm ' 
cm 


1 


Direct yellow lightfast O 


(IV), SUR - dodecyL ammonium. 


0.1 






X,X'=S02;n=l; 








M=NH(C2H40H)3; m=6 








(I)*, m=7; M=NH4 


15.0 


2 


Disulfoacid of indigo 


(IV), SUR-decyltrimethyl ammoniiim 


0.5 




(blue) 


cation; X, X'=S02; n=l; M=Na; m=l; 








(I)*, M=NH4, m=2 


10.0 




Trisulfoacid of thioindigo 


(IV), SUR-decylpyridinium cation; 


0.05 




(crimson) 


X,X'=S02;; n=l; 








M=N-methylpyridinium; m=2; 








(I)*, M=NH4, m=2 - PC cannot be 








obtained 




4 


C.I. direct orange 138 


(IV), SUR-octyltrimethyl ammonium 


0.04 






cation; X,X'=S02; n=l 








M=NH(C2H40H)3; m=l; 








(I)*, M=NH4, m=2, n=0 


13.0 


5 


CI. active yellow 1 


(IV), SUR-dodecyl ammonium cation; 


0.05 






X=X'=S02; n=l; ' 








M=NH(C2H40H)3; m=l; 








(I)*, M=NH4, m=2; n=0 


15.0 


6 


C.I. acid yellow 135 


(rV), triethanolaminic salt of SUR- 


0.5 




dodecyldimethyl aminoacetatic acid; 








Z=0; p=2; X=0S02; n=l; m=0; 








(I)*,M=NH4, m=l,n=0 


20.0 
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7 


C.I. direct yellow 73 


(IV), SUR-dodecylimidazolinium 
cation; X=SO,, n=2; X'=CO, M=Ba, 
m=2; 

(I)*, M=NH4, m=4, n=0 


0.5 






20.0 


8 


C.I. active bright- violet IT 
73 


(IV), SUR-cetyltrimethyl ammonium 
cation; Z=NH, p=l, X=S02, f=l, n=0; 
X'=S02, M=Cs' 
g=l;m^ 

(I)*, M=NH4, m=2, n=0 


0.3 
25.0 


9 


.C.I. 63320 acid bright-blue 


(IV), SUR-dodecylimidazolinium 

X'=S02, M=Na, m=2; g=0, 
(I)*, M=NH4, m=3, n=0 


0.7 
20.0 


iU 




V ^5 oiJiv~ocLyiDU.iiciic5 ^^u, in — z., 
X=S02, M=NH4; 




11 


C.I. 44025 acid green Zh 


(V), SUR-dodecylsulfonate; g=0; m=2; 
X=S02,M=NH4; 


0.5 


12 


C.I. basic blue 41 


(VI), SUR-2-hydroxy-3- 
(dodecyltrimethyl ammonium)- 
propanesulfate, triethanol aminic salt; 
n=l 

\y k)^ ovjiv-z-\^uirucxnyiociyiciiniuop 
ammonium)ethanesulfate, N- 
methylpyridinium; n=l 


0.5 


1 J 


v^.i. DaSlC UlU6 H- 




14 


\/f /^l" n \/ 1 *=»Ti nil If* 

ivicuiyiciic U1U.C 


^VT^ FR -HimetHvlHnHpfvl amonHim of 

I V X /, o ^ Lv ui 111^ Lily lu.^u.V'wy 1 cuLiiwiiiuni wi. 

acetic acid, triethanolaminic salt of; n=l 


0.5 


15 


C.I. Basic 22 


(VI), SUR-octyldimethyl ammonium 
ethane sulfate, ammonium salt; n=l 


1.0 



* Prototype 
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1. An optical polarizer, comprising a substrate and, applied thereon, one or more 
polarizing coatings, characterized in that at least one polarizing coating is an 
anisotropically birefringent layer, formed of associates of dichroic dyes comprising 
ionogenic groups, or their mixtures with at least one mole of surfactant ions, or their 
mixtures/ 

2. The optical polarizer as claimed in claim 1, characterized in that at least one dichroic 
dye is selected from a series of dyes capable of forming a lyotropic liquid-crystal phase. 

3 . The optical polarizer as claimed in claim 1 , characterized in that at least one 
polarizing coating is an anisotropically absorbing birefringent layer, formed of 

associates of dichroic anionic dyes, or their mixtures with surfactant cations and/or 
amphoteric surfactants, or their mixtures of the following general formula: 
(IvrOX^-)™[jVr^OX'-(CH2)p-Z-]g {Chromogene} [-Z-(CH2)p-XOSUR]f (XOSUR)n, 
where 

Chromogene is a dye chromophore system; 
Z^SO.NH, SO2, CONH, CO, O, S, NH, CH,; 
p=l - 10;f-=0-4;g=0.9; 
n = 0-4, m = 0-9, 
n+f= 1.4;m+g = 0-9; 
X, X' - CO, SO2, OSO2, P0(0'N0; 

M = H; jien-organic cation of the following type: NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, 
Co, etc.; organic cation of the following type: RHN3, RR^NH2, RR^R'^NH; RR^R"R*N; 
RR^R^^R*P, where R,R\ R^ , R* = alkyl or substituted alkyl of the following type: CH3 
CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, substituted phenyl or heteroaryl, YH-(CH2- 
CH2Y)k-CH2CH2-, Y = O, or NH, k = 0-10; heteroaromatic cation of the following type N- 
alkylpyridinium, N-alkylquinolinium, N-alkylimidazolinium, N-alkylthiazolinium, etc.; 
K'SUR", 

SUR = KSUR^ K'SUR^ AmSUR, where: KSUR"" and K'SUR^ are surface-active 
cations, AmSUR is amphoteric surfactant. 
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4. The optical polarizer according as claimed in claim 3, characterized in that at least one 
dichroic anionic dye is selected from a series of dyes capable of forming a stable lyotropic 
liquid-crystal phase. 

5. The optical polarizer as claimed in claim 3, characterized in that at least one dichroic 
anionic dye is selected from the class of direct dyes. 

6. The optical polarizer as claimed in claim 3, characterized in that at least one dichroic 
anionic dye is selected from the class of active dyes. 

7. The optical polarizer as claimed in claim 3, characterized in that at least one dichroic 
anionic dye is selected from the class of acid dyes. 

8. The optical polarizer as claimed in claim 3, characterized in that at least one dichroic 
anionic dye is selected from the series of sulfonic acids of polycyclic dyes. 

9. The optical polarizer as claimed in claim 3, characterized in that at least one dichroic 
anionic dye is a luminescent one. 

10. The optical polarizer as claimed in claim I, characterized in that at least one 
polarizing coating is an anisotropically absorbing birefringent layer formed of 
associates of dichroic cationic dyes, or their mixtures with surfactant anions and/or 
amphoteric surfactants, or their mixtures of the following general formula: 

(M^O X-U []Vr^O"X'-(CH2)p-Z.]g (Chromogene^) SUR, where 

Z =S02NH, SO2, CONH, CO, O, S, NH, CH2; 
p=l-10;g==0.1; 

m = 0-l; 

m+g-1; 

X = CO, SO2, OSO2, PO(0-M^; 

r 

M = H; oen-organic cation of the following type: NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, 
Co, etc.; organic cation of the following type: RNH3 RR NH2; RR R^^NH; RR^R^^R*N; 
RR^R^R*P, where R, R\ R* = alkyl or substituted alkyl of the following type: CH3, 
CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, substituted phenyl or heteroaryl, YH-(CH2- 
CH2Y)k-CH2CH2, Y = O, or NH, k = 0-10; heteroaromatic cation of the following type: N- 
alkylpyridinium, N-alkylquinolinium, N-alkylimidazolinium, N-alkylthiazolinium, etc.; 
KSUR"^ (surfactant cation); 

SUR = ASUR", AmSUR, where: ASUR' is surface active cation, AmSUR is amphoteric 
surfactant. 
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11. The optical polarizer as claimed in claim I, characterized in that at least one 
polarizing coating is an anisotropically absorbing birefringent layer formed of 
associates of dichroic cationic dyes, or their mixtures with surfactant anions or their 
mixtures of the following general formula: 

{Chromogene}-[Z-(CH2)p - RR K^ SUR]n, 
where Chromogene is a dye chromophore system; 
Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
p=l-10; 
X = N,P; 

R, R\ R^^ = alkyl or substituted alkyl of the following type: CH3, CIC2H4, HOC2H4, C2H5, 
C3H7; 

SUR =ASUR", AmSUR, where 
: ASUR' is a surface-active anion, 
AmSUR is an amphoteric surfactant; 

n=M; 

12. The optical polarizer as claimed in claims 10 or 11, characterized in that at least one 
dichroic cationic dye is the luminescent one. 

13. The optical polarizer as claimed in claims 10 or 11, characterized in that at least one 
dichroic cationic dye is selected from the series of polymethyne (cyaninic, hemicyaninic, 
etc.) dyes. 

14. The optical polarizer as claimed in claims 10 or 11, characterized in that at least one 
dichroic cationic dye is selected among the arylcarbonic dyes. 

15. The optical polarizer as claimed in claims 10 or 11, characterized in that at least one 
dichroic cationic dye is selected from the series of heterocyclic derivatives of di-, and 
triarylphenyl methanes (thiopyraninic, pyroninic, acridinic, oxazinic, thiazinic, xantenic, 
azinic, etc.) dyes. 

16. The optical polarizer as claimed in claim 1, characterized in that at least one 
polarizing coating further comprises a modifier, and as such the following can be used: 
hydrophilic and/or hydrophobic polymers of various types, including liquid-crystal 
polymers, silicon-organic polymers, plasticizers and varnishes, as well as non-ionogenic 
surfactants. 
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17. The optical polarizer as claimed in claim I, characterized in that at least one 
polarizing coating further comprises a solubilized dye. 

1 8. The optical polarizer as claimed in claim 1 , characterized in that at least one polarizing 
coating consists of several fragments of an unspecified shape,^ which fragments can differ 
in the colour and the polarization vector direction. 

19. The optical polarizer as claimed' in claim 1, characterized in being a multi- layer one 
knd consisting of at least two applied one upon another polarizing coatings, each 
consisting of several fragments of an unspecified shape, that can differ in the colour and 
the polarization vector direction, the colour and the polarization vector direction of 
different layers may not coincide. 

20. The optical polarizer as claimed in claim 1, characterized in that between the 
polarizing coatings it further comprises layers of transparent colourless or dyed materials. 

21. The optical polarizer as claimed in claim 1, characterized in that between the substrate 
and the polarizing coating it further comprises an orienting layer that can be formed both 
of non-organic materials, and on the basis of different polymers. 

22. The optical polarizer as claimed in claim 1, characterized in that between the substrate 
and at least one polarizing coating it further comprises a diffuse-reflection layer that can 
serve also as a conductive layer. 

23. The optical polarizer as claimed in claim 1, characterized in that as the substrate it 
comprises a birefringent plate or film, and the polarizing coating is formed at angle 45*^ 
with respect to the main optical axis of the substrate. 
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ABSTRACT 
An Optical Polarizer 

The invention relates to optics, particularly, to optical polarizers, that can be suitably used 
in manufacture of polarizing films and glass, including laminated films and glass for 
automotive industry, construction and architecture. The claimed polarizers can be further 
used in manufacture of liquid-crystal displays and indicators. 

The goal of the invention is to provide an highly-efficient defectless optical polarizer 
basing on homogenous polarizing coatings (PC) having a low conductivity (less than 10"^^ 
Ohm* . cm'*). 

The set goal is to be attained by using in manufacture of a polarizer, as at least one 
polarizing coating, an anisotropically absorbing birefiingent layer formed of associates of 
dichroic dyes, comprising ionogenic groups, or their mixes, with at least one mole of 
surfactant ions or their mixes. 

Thus, the claimed polarizer is a substrate, whereon applied is at least one polarizing 
coating formed of associates of dichroic dyes comprising ionogenic groups, or their 
mixtures, with at least one mole of surfactant ions or their mixtures, which are able to 
provide polarization not only in the visible spectrum range, but also in the UV range, and 
also in the near-FR range. 

A PC is an anisotropically absorbing birefiingent layer wherein planes of 
chromophoric systems of the dichroic dye molecules and, lying therein, dipole moments of 
the optical transition are uniformly oriented with respect to the direction determined either 
by the surface anisotropy, or the mechanical orientation direction, or under the action of 
eieetrostatic, magnetic or electromagnetic fields. 

The^ essential distinguishing feature of the invention is that the optical polarizer 
comprises, as at least one polarizing coating, an anisotropically absorbing birefiringent 
layer formed of associaties of dichroic dyes comprising ionogenic groups, or their mixtures 
with at least one mole of surfactant ions, or their mixtures. 

The presence of the low-mobility ions in the polarizing coatings of the claimed 
optical polarizer results in a low conductivity, which in turn reduces the power 
consumption, thus extending the service life of LC-devices. 



Further, the surfactant properties of associates provide a good orienting capability 
of the polarizing coatings, which capability can be adjusted by changing the nature of a 
surfactant. 

As a dye, the claimed optical polarizer can comprise dyes selected from the 
following classes: aso-dyes, anthraquinonic, polycyclic (vat), indigoid, polymethyne, 
arylcarbonic dyes, etc., in turn belonging to those of the direct, active, acid, metal- 
complex, cationic (basic) classes, etc. 



